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Pret Ais 

It has long been the writer’s desire to give to the public a volume on the na- 
tive trees of Hawaii, giving popular as well as technical descriptions of the trees 
peculiar to Hawaiian soil. 

At first it was thought that plain popular descriptions would suffice, but it 
soon became evident that the technical part could not be dispensed with, and in 
order to make the book valuable for both the ay man and the scientist, it was 
therefore included. 

The rather lengthy introduction seemed an advisable feature and necessary, 
-as it gives practically for the first time a more or less detailed description of all 
the floral regions and their plant associations found in this island group, not 
being restricted to trees alone but embracing the whole plant covering. 

In the sequence of families Engler and Prantl’s Natiirliche Pfanzenfamilien 
System has been followed, beginning with the Cryptogams and ending with the 
Compositae. 

Under each species a complete reference and synonomy is given, as far as 
was possible. Of course, as in all works of this nature, mistakes will un- 
doubtedly be found, which will have to be overlooked on account of the insular 
position of the writer, as it was not always possible to consult original works, 
some of them old and out of print and therefore unobtainable. It will not be 
out of place here to acknowledge the kind assistance of Miss Mary A. Day, the 

Librarian of the Gray Herbarium, for the loan of books and copies of articles, ete. 

Following the reference is a technical description, usually enlarged and based 

on material in the College of Hawaii Herbarium; only in such instances as when 
the plant is very common or has not been collected by the writer, are descrip- 
tions of old authors quoted. As far as possible native names are given under 
most of the trees in italics, as well as any legendary or other facts of sufficient 
interest, together with habitat, plant association, ete. Of a number of trees of 
which nothing is known of a popular nature, the technical side is enlarged upon, 
especially in the family Rutaceae (genus Pelea) and Campanulaceae (tribe Lo- 

belioideae). 

The writer wishes here to acknowledge above all the kind assistance of Prof. 
Dr. Ignatz Urban of Berlin, Prof. Le Comte of Paris, Prof. Dr. A. Zahlbruckner 
of Vienna and Profs. B. L. Robinson and M. L. Fernald of Harvard, in the loan 
of herbarium material, mainly types, for comparison, without which the authen- 
ticity of many determinations would have been doubtful; this refers mainly to 
the tribe Lobelioideae of the family Campanulaceae, one of the most intricate 
tribes found in these Islands. 



All suck plants are included in this book as have been observed by the writer 
as trees, even if usually occurring as shrubs. To the many species of trees already 
known the writer has added 1 new genus, 22 new species, 31 new varieties, 3 new 
forms and 1 new hybrid, which are all described by him. A number of new 
Species were discovered by the writer, but described by various authorities, in- 
cluding 4 new species of Palms by O. Beceari of Florence, Italy, all of which 
are included in this book. In an addendum the writer describes seven new 
species, seven new varieties and one new form belonging to the Family Cam- 
panulaceae, tribe Lobelioideae. This brings the total number cf new plants 
described by him herein up to seventy-two. 

It was also necessary in some instances to make a few new combinations. 
Of the 215 photographs nearly all were taken by the writer in the field, with 

the exception of plates 1, 12, 17, 27, 68, 130, and 131, by Mr. R. S. Hosmer; nos. 
29 and 37 by Mr. R. Perkins; no. 2, by Mr. A. Gartley, and nos, 23, 26 and 31, by 
Mr. R. J. Baker, to all of whom the writer wishes to acknowledge his indebtedness. 

The present volume is primarily due to the enthusiasm of Ex-Governor George 
R. Carter, who headed the list of patrons and secured the necessary funds to 
insure publication. Credit is due the College of Hawaii for supplying photo- 
graphic material and part of the writer’s time. 

It should be stated here that most of the material on which this publication 
is based was collected by the writer under the auspices of the Board of Commis- 
sioners of Agriculture and Forestry of this Territory. 

To Dr. H. L. Lyon the writer is indebted for technical advice, and to Dr. E. 
Hackel and Rev. George Kiikenthal for identification of Grasses and Cyperaceae 
respectively. 

To Mr. Francis Gay of Kauai the writer is greatly indebted for knowledge of 
matters pertaining to Hawaiian names of trees and their uses ; he also wishes to 
express his thanks to all those who extended to him the far-famed Hawaiian 
hospitality during his many sojourns on the various islands of the group. 

Last but not least the writer wishes to acknowledge the kind assistance 0° 
Prof. H. M. Ballou of the College of Hawaii in his painstaking reading of proof- 
sheets, and expresses his thanks to him and all those who have helped in the 
preparation of this book. 

The volume is herewith presented to the public, who the writer hopes will be 
lenient towards any mistakes in the construction of sentences, English not being 
his mother-tongue. 

JosepH F. Rock. 
College of Hawaii, 

Honolulu, T. H., April 23, 1913. 



WEY. TO THE FAMILIES. 

MONOCOTYLEDONOUS OR ENDOGENOUS Peyitie 

Ovary te nid naked flowers unisexual, spathaceous spadic 
Flowers dioecious, in heads or spikes, tae es elongate, set at a edges. 

andanaceae 
Ovary superior, syncarpous, 3-celled, perianth of 6 segments in 2 ea 

Perianth regular, wholly corolla- ‘like, cells of ovary 2 to many ovulate. 
aceae 

Perianth small, calyx-like, fruit drupaceous or baccate, 1-seeded, leaves palm- 
ate or pi innate, flowers b HIND [SPACE wvas:. cctved. cea 

DICOTYLEDONOUS OR EXOGENOUS PLANTS. 

I. Perianth simple or 
Ovary of 3 or meee 2 or more than 38 united carpels, with 1 or 2 pendu- 

lous ovules in each 
Fruit heen Dip den Pig eabeo ng into as many 2 valved cocci 

carpels, and indehiscent,......... Euphorbiaceae 
Ovary free with one uae eee oh es 2 or eine: 1. 

Ovule anatropous or amphitropou 
Fruit indehiscent nut or faa -like, one seeded. Ulmaceae 
Fruit — drupe-like, milksap present, leaves with 2 axillary 

SUI DUIOH cet eed kre ee Sees tees et ees oer ees wen es Morac 
Ovule orthotropou 

a ot hig arpium or drupe often enclosed by and united with 

e per erianth; peneny without milksap Urticaceae 

wis = 1-celled w ith few ovules, seed single. 
rianth see adnate to maturing ovary, ovules 1-3. 

talaceae 

ee = is celled with a single ovule; embryo curved. 

anth dry, shai by 3 bra ctlets, ache connate at the 

fe se, perianth ye ents. 2 es eee Amarantaceae 

Perianth tube fae ti around the fruit, sen not of the 

me ta) N 

Ovary one-celled, free, with a single ovule, V 

Perianth segments 6 in 2 circles, persistent; fruit a one seeded 

berry or drupe Lauraceae 

—, segments 4, stamens twice as many, sessile in 2 alter- 

ws, fruit a dr oe -like reddish berry...... Thymelaeaceae 

It. Petals Cae : oat at _ Rie 

Corolla epigynous, regul 

y id 2- or mor y actee stamens adnate to the corolla, as many as 

; Rubiacea 

So ee ee a. ee ES OL OL ee a ee ee eae ee 

rolla lobes; inven OpPOeHe Ms aes i 5 iis oe FP ws 0% 

picid 1 celled, 1-ovulate; stamens adnate, as many as corolla lobes. 
Composi 

Corolla epigynous, a 
Ceara ~ 5, filaments aaa anthers connate, the latter agg toe at the 

top; m milk spate es nt anula 

Stamens free, stigma surrounded d by a hairy indusium Goodeniaceae 

Corolla hypogynous or fs igynous, bearing the stamens, regular. 

Ovary 3 or more celled; 1 or 2 ovules in each cell. 

Stamens 5, ak with corolla lobes; a single ovule in each 

OL oo ee ee we ie me ee se ee Evacridaceae 

Stamens indefinite; flowers unisexual......-..---- Eb 

Stamens 5-6, opposite the corolla ibe es when of some number, 

often alternating with a sien: milky sap present. 
apotaceae 

Ovary 1-celled, with a free central placenta 

Stamens opposite the corolla lobes; drupe with a pe nce basilar 

seed PSO Ne enn ae PE eR a ait koe Dh det eM ce se acca sana a eis 
367 



Ovary 2 or incompletely 4-celled. 
Corolla contorted in the bud; leaves opposi 

Capsule 2 or 3-celled, with axile amiss leaves stipaate 
Loganiaceae 

Carpels 2, more or less distinct, milky sap present. 
Apocynaceae 

Corolla not contorted, leaves generally alternat 

ary 2-celled with 1-3 ovules in each aan ub ea 

4-lobed, imbricate..... 2.2... cee c cece steee Oleacea 

Ovary 2-celled, with many ovules in each cell; corolla 

plaited or imbricate, SL IGUEH ocak Se ee ts So la anaceae 

Ovary Sica with 1 ovule in each cell; corolla 5-lobed, 

im La ROS Oe ag gC ene ey re ee Pe er era eg Borraginaceae 

Corolla Sols base paris the stamens, irregular. 

o elled, one ovule in each cell; corolla 5-7 lobed, as many 

es DR GUES oe aes es ee orig ae ees vs Fe Myoporaceae 

III. Petals ‘Gee Stamens perigynous or epigynous. 

Dise conspicuous, perigynous or hypogynous; flowers small, regul 

s alternate ig petals; ovary 2-5 celled, wi with 2 or eae 

VisleveN GRADY OL e os geet stating. eule-s Foes eaten tos ve ees elastraceae 

rence opposite the sth petals; ovary free 2-4-celled with a single 
erect ovule in = CHROOT cogs say ssl aint ide neces areteretwe qe 
— alterna ener the petals, or twice as many, sees superior 

celled, ti usually a one-celled drupe; leaves pinnat 
Aradattincins 

is free, or connate only at the base. 
lowers irregular and imbricate or regular and valvate; fruit a 
Sr VALVOR (POU. ais winced 5 sais Viwus sie Sweets mal neon ya guminos sae 

Ovary synecarpous, superior, with axile placentas, ovules 1 or few in each cell. 
-cell 

] 
Joroll niany-celled 2: 255 Se. Aquifoliaceae 

Ovary synearpous, with axile placentas and many seeds on each placenta. 
Ovary inferior, stamens indefinite; calyx-lobes falieioate 

eae 
Ovary ot ponte as with parietal placentas and many ovules on each of 

the lat 
tonite pre adnate to calyx, 2-5-celled; leaves opposite 

a 
Ovary inferior with an epigynous disc, 2- to several celled, with 

single ovule in each cell. 
she adna = e to ovary, the latter 2 to many celled, with one ovule 

each ¢ ell IGRVER COM PONE Boece cus co oaks wines 
IV. Petals tn pat the calyx and from each other, wanting in Xylosma. 

Ovary syucarpous —— —- etal. 
Petals sepal r none, stamens indefinite... a 
Bepsls, peer es anata isomerous, 5 each; fruit a two to fou 

wo |: aig erie ea manpage Nn ce Pit licaieenoahe 
Ovary synearpous, placentas axi 

ise wanting, sepals imbricate. 
epals and _ tetramerous, stamens indefinite; ovary 1- celled; 
SOR VEE “OD PONE, cas gba sate caer kas 

se mos and waver pentamerous, the latter often eg = - 
base; stamens indefinite, leaves alternate Thea 

Dise wanting, Sepals valvate. 
Stam indefinite, monadelphous; fruit capsular; seed os 

, flowers often show Malvacea 
2 taGatinite: oe aed weeps packa's aaesnconsies 

Dise ogee inside the 
ves entire ore “opposite or Shee alsa and alternate; 

pea ee ees 

ee a ee poe ei ee ee ee 

stame r tw ny as petals; ovary 4-celled 
and in pre y ehek or of a pes carcel oboe Rutaceae 

Dise annular, outside — stam 
L ves entire, impari-pin eke or dissected, alternate; petals 

sometimes ee Ovary s-eelledecy oo. es Sapindaceae 



BOTANICAL REGIONS. 

Little attention has hitherto been paid to the various interesting botanical 
regions of the Hawaiian Islands. The different types of forests, even at the 
same elevation and often in one district, are so marked that one could draw 
imaginary lines separating these various types of forests with their peculiar 
species. There seems hardly to be a transition type present. It is owing to 
the various lava flows of all ages that such types of forests are at present in 
existence, but nevertheless climatic conditions, such as wind, rainfall, ete., are 
also responsible for these peculiarities. This, of course, applies more to the 
Island of Hawaii, which is the largest and supposed to be the youngest of the 
group. 

If we include the scanty strand vegetation, which consists mainly of a few 
herbaceous plants and three or four species of trees, which are scattered, single 
ones here and there on the beaches, we have six botanical regions, each of which 

has again to be subdivided into sections, owing to topographical changes caused 
by lava flows and climatie conditions. Many changes on lava flows are caused 
by rain and exposure to wind, which disintegrates the lava quicker than in other 
regions more sheltered, and so decides the plants most adaptable to these re- 
gions, though this in turn depends again on the nature of the lava itself, whether 
aa (rough) or pahoehoe (smooth) lava. 

The botanical regions are as follows: 

1. Strand vegetation. 

2. Lowland region. (This region merges into the lower forest region). 
Section a, dry region. 
Section b, wet region. 

eg Lower forest region. 
Section a, windward side. 

Section b, leeward side. 

sa Middle forest region. 

Section a, dry region. 
Section b, semi-dry. 
Section e, wet region. 
Section d, kipukas, (small areas of lands with no trace of lava, soil 

lack and fertile in dry section, surrounded by 
newer lava flows; richest in tree species). 

a Bog region. 

Upper forest region. de 
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STRAND VEGETATION. 

As already remarked, the strand vegetation of these islands is extremely poor 
in comparison with the luxurious strand floras of the islands of the South Seas 
and other countries bordering on the Pacific. Of trees, the most common are 
the Hisbiscus tiliaceus (Hau) and Pandanus odoratissimus (Puhala). (See 
plate I.). While the former may be seen in scattered clumps along the shore, 
the latter forms dense forests on the windward sides of the islands of Hawaii 
and Maui, covering the precipitous walls down to the water’s edge. They are 
usually associated with the Jambosa malaccensis (Ohia ai), which, however, 
does not grow on the steep slopes, but at the bottom of narrow ravines, which 
the mountain streams have cut into the precipitous cliffs. They are also asso- 
ciated with the Alewrites moluccana (Kukui). 

It is in such places as Pololu, Honokaneiki, Honokanenui, Waimanu, ete.. 
on the windward side of Hawaii, and Makaiwa, and other valleys on the wind- 
ward side of Maui, where conditions are still undisturbed, that one can see 
strand vegetation that would somewhat remind him of the strand floras of the 
South Seas. But in the true sense of the word it is not a typical beach flora, 
but belongs to the lowland zone, which in certain localities, as mentioned above, 
reaches the water’s edge. (See plate II.) 

On sandy beaches the cosmopolitan Ipomoea pes caprae (Pohuehue) is nearly 
always found, with its long runners reaching almost into the sea. Cuscuta 
Sandwichiana (Dodder or Pololo) may often be seen growing on Ipomoea pes 
caprae as well as on Ipomoea tuberculata. Among other Convolvulaceae pecu- 
liar to the shores is Ipomoea acetosaefolia (Hunakai), which is found on the 
island of Niihau only. Jacquemontia Sandwicensis occurs farther inland, as 
well as on sandy shores, together with the nyctaginaceous Boerhaavia diffusa 
(Nena). Of the Caryophyllaceae, only two endemic species, Schiedea Remyi 
and Schiedea Lydgatei, are found on the shores, and those on the island of 
Molokai only, under the precipitous cliffs on the windward side. Of Legumi- 
nosae, the rare Sesbania tomentosa (Ohai), Vigna lutea and Canavalia sp? are 
to be found, the two latter especially common near Waialua, Oahu, and also on 
Molokai, together with the boraginaceous Heliotropium Curassavicum and H. 
anomalum (Hinahina). Of Campanulaceae, the very interesting and queer 
looking Brighamia insignis of the tribe Lobelioideae is found on the islands of 
Niuhau, Kauai, Molokai and Lanai, though only on the windward sides, growing 
on the precipitous cliffs down to a few feet from the waves, where they are 
within reach of the tremendous spray of the sea. On the latter island it is found 
at the head of Mauna Lei gorge on the precipitous cliffs. 

One of the most common sea-shore plants is the cosmopolitan Scaevola 
frutescens, which is usually in company with Vitex trifolia. 

Of trees, Calophyllum Inophyllum (Kamani) forms usually large groves on 
the windward sides of most of the islands; but especial mention may be made 
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of the beautiful grove on Molokai in the valley of Halawa, which was spoken of 
and recorded by the earliest navigators who visited these islands. 

Among the plants already mentioned, the following are often met with, 
though a few are peculiar to certain localities: 

A species of Tetramolopium* on the more muddy flats 
on Molokai. 

Compositae 
(Nehe) Lipochaeta succulenta (Niihau and Kauai)* 
Nehe) Lipochaeta integrifolia* 
(Nehe) Lipochaeta connata var. littoralis* 
(Kookolau) Campylotheca molokaiensis. 

(Koko) 
(Ohelo kai) 

(Hoawa) 
(Heuhiuhi) 

(Hialoa) 

(Makou) 

(Nintka) 
(Mao) 
(Maiapilo) 
(Anapanapa) 
(Kului) 

(Iliahi aloe) 
(Kaunoa) 

Euphorbia cordata 
Lycium Sandwicense 
Solanum Nelsoni* (Molokai) 
Kadua littoralis (Molokai) * 
Lepidium sp ?* 
Pittosporum halophilum (Molokai)* 
Cassia Gaudichaudii (Lanai Manele) 

Seaevola coriacea* 
Waltheria Americana 
Achyranthus sp. 
Peucedanum Sandwicense* 
Lysimachia spathulata 
Ruppia maritima 
Lythrum maritimum (Waikolu, Molokai, only) 
Gossypium tomentosum 
Capparis Sandwichiana 
Colubrina Asiatica 
Nototrichium humile* 

atis maritima 

Santalum littorale* 
Cassytha filiformis (usually on Ipomoea pes eaprae) 

Of trees the following may be recorded: 
Thespesia populnea 
Cocos nucifera 

Cordia subcordata 
Terminalia catappa 
Morinda eitrifolia 

On the rocks near the sea at Waialua and Cape Kaena, Oahu, the writer ob- 

served plants of Myoporum Sandwicense* only one foot high, which at 3000 
feet elevation becomes a tree 40 feet in height. 

* Those which are followed by an asterisk are all peculiar to the Hawaiian Islands 
and belong to the strand region, with the exception of a few which have descended from 
the lowlands and are found on the beaches. 



PLATE ITI. COPYRIGHT 1911 By J, F. Rock, 

, Maui, COCOS NUCIFERA L. (Na ative | 

only short distance from sea. Some of the trees are over 100 feet high, 

tive name: Niu): coconut palm grove near Lahaina 



Of Cyperaceae, the following are to be found: 
Cyperus pennatus 
Cyperus phleoides 
Fimbristylis pyenocephala* 
Carex Sandwicensis var. (Makaiwa and Nahiku beach, Maui) 

Gramineae 
Sporobulus Virginicus, ete. 

The Cordia subcordata (Kou), which has followed the Malayan race in its 

migration, was once much more common than now. Only a few trees can be 

found along the shores, and those mainly on the less frequently visited islands, 

in out-of-the-way places. Whether the presence of this tree can be attributed 

to the ocean currents or to the agency of man can not definitely be determined, 

though presumably to the latter. The Coconut, of course, needs hardly to be 

mentioned, though it is not present in such extensive groves as in the South Sea 

Islands or Central America. (See plate ITI.) 

Of Cryptogams, mention may be made of the Ophioglossum vulgatum, which 

springs up on our shores after heavy rains. 

Between the beach formation and lowland zone oceur lagoons on some of 

the islands, which are usually stocked with Sesuvium Portulacastrum, very 

common in company with Cyperus pennatus, C. laevigatus and Mesembrian- 

themum of recent introduction. .In the ponds themselves, Lemna minor and 

Wolfia columbiana are very common, besides Nelumbium speciosum, Sagittaria 

sagittifolia and the eryptogamous Marsilia villosa, Scirpus maritimus, and 

S. lacustris. Cyperus umbelliferus, having escaped from cultivation, is found 

occasionally in patches. The Chenopodiums are numerous, nearly always in 

company with Portulaca oleracea and Cenchrus echinatus. 

THE LOWLAND ZONE. 

Most of the plants mentioned in the strand formation can be found in the 

lowland zone, though, of course, several species of plants are peculiar to the 

lowland zone. This formation is usually open grassland on the leeward sides of 

the islands when spared by lava flows, and has lately been taken up with Pro- 

sopis juliflora (Algaroba) and Acacia farnesiana (Klu). Of the native vege- 

tation belonging to this zone, Andropogon contortus (Pili grass) and Panicum 

torridum (Kakonakona) are the most common. In these fields Opuntia tuna 

oceurs frequently with numerous aliens of many countries, of which the most 

obnoxious is Lantana camara (Lantana), which, however, ascends to an elevation 

of sometimes 3000 feet and even higher. 

Of other native plants, Sida fallax and 8S. cordifolia (Ilima) are the most 

common, with Waltheria Americana and a few species of Lipochaeta and per- 

haps a species of Haplostachys, which is peculiar to the dry, open, grassy dis- 

triets. Thephrosia piscatoria is not uncommon. Passiflora triloba and P. foe- 

tida have become terrible pests in certain parts of the islands, covering large 

Z 



PLATE IV. 

LOWER FOREST REGION on Oahu, a typical stand of Aleurites moluccana Willd. (na- 
tive name: ukui). 



areas to the exclusion of everything else. A striking plant of the lowland zone 
is the Mexican Poppy, Argemone Mexicana, the Puakala of the natives. On the 
lava fields which have reached the shore, especially on the island of Hawaii in 
South Kona, native trees belonging to the lower forest zone have descended to 
the lowlands and can be found within a few yards from the sea. The most 
common is Reynoldsia sandwicensis. Even the Metrosideros polymorpha (Ohia 
lehua) the writer found growing practically at sea level, together with Plectronia 
odorata, which was covered with the lauraceous leafless parasite, Cassytha fili- 
formis. What has just been said of the Ohia lehua is also true of Myoporum. 
sandwicense (Naio), which can be found near the sea on the west end of Oahu 
near Kaena Point, only a foot in height. 

THE LOWER FOREST REGION. 

This region is perhaps the most interesting one as far as tree growth is con- 
cerned. It ranges from about 1000 feet to 2000 feet elevation, and is exceed- 
ingly tropical on the windward side, with a more or less uniform vegetation, 
though, of course, varying according to locality. 

Nothing can be more different in aspect than the lower forest region of the 

lee sides of some of the islands as compared to that of the windward side. How- 
ever, there are exceptions, as no two islands are alike in formation, and vary 
also greatly in age. The vegetation on some of the lava flows of more recent 

origin differs from that of the lava flows of greater age. On some of the islands, 
as on Oahu and Kauai, and perhaps Molokai, in certain localities on the leeward 
side, the vegetation differs very little from that of the windward side; but, 
nevertheless, each island, with the exception of Kahoolawe, and also Niihau, has 
its peculiar leeward lower forest flora, which is in all cases richer in species as 
far as tree growth is concerned than the rain forest. 

The island of Hawaii will need a special chapter, as it is the largest of the 
group and has the most widely ranging regions of all; differing in climatic con- 
ditions, rainfall, soil formations, lava flows of all ages, winds, ete., all of which 
have contributed or are the cause of these marked types of forest or plant cover- 
ings belonging to the lower forest region. 

The island of Maui, which is the next largest, has also a very striking forest 
flora that belongs to the region discussed in this chapter. For convenience sake, 
this lower forest region is here divided into two subsections: (a), the windward, 
and (b), the leeward forest flora. The island of Hawaii is discussed separately. 

The most striking of all trees belonging to this region is the Alewrites moluc- 
cana or Kukwi. It can be recognized at once from a distance on account of its 
pale foliage, which gives this lower forest region a distinguishing character. (See 
plate IV.) It either forms large groves to the exclusion of everything else or 
is found in company with Jambosa malaccensis (Ohia ai) and other trees which 
will be taken into consideration as a whole. Immediately above the lowland re- 
gion a few straggling Kukui trees may be observed. They grow on the leeward 
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as well as the windward side, on dry, arid lava flows, in deep ravines, along dry 
stream beds, in exceedingly dense rain forests, but never going higher than 2200 
feet, and sometimes rarely that. 

Its associates are, however, not always the same, nor are they confined to the 

same region. With it in the dry as well as semi-wet districts is to be found the 
rubiaceous Plectronia odorata, usually a shrub or often a small tree. In the 
valleys back of Honolulu, Oahu, as well as in the valleys of Molokai or other 
islands (see plate V), it is associated with the Acacia Koa (Koa), which de- 

scends on Oahu as low as 600 feet, the Pandanus odoratiss s (Puhala), Jam- 
bosa malaccensis, and Elaeocarpus bifidus (Kalia), whieh heveee is not ex- 

actly a tree of the lower forest region, as it forms the largest part of the middle 
forest region on the island of Kauai, from 3000 to perhaps 4000 feet elevation. 
The rubiaceous trees, Straussia Kaduana, S. Mariniana, Gardenia Remyi, Bobea 

elatior, and on Oahu, especially on the western range, Santalum ellipticum, are 
found in its company at an elevation of perhaps 800 to 1000 feet. The quite 
numerous Metrosideros polymorpha, in its various forms, grows also in this 
region, but is not confined to it, as it can be found from sea level to an elevation 
of 9000 feet, and even higher. The nyctaginaceous Pisonia umbellifera (Papala 
kepau) is one of the typical trees of this region, together with the urticaceous 
genera Pipturus, Boehmeria, and Touchardia, but rarely Urera. The malvaceous 
Hibiscus tiliaceus (Hau), and also the native white Hibiscus, species Arnotti- 

anus, a medium-sized tree, may be found in this region, as well as the anacard- 

iaceous Rhus semialata var. Sandwicensis (Neneleau). The latter, however, 
forms groves by itself 

A form of Maba Sandwicensis with narrow leaves may also come into this 
region. The tree is especially common back of Hilo along the road leading to 
Olaa. Of shrubs, the pretty white flowered goodeniaceous Scaevola Chamis- 
soniana (Naupaka kuahiwi) is very gregarious with Wikstroemia; the latter 
genus is not confined to this region. Next to the Kukui, but not aah so con- 

spicuous from a distance on account of its much smaller size, is the monocotyle- 
donous plant, Cordyline terminalis, the common Ti or Ki of the natives. It 
clothes, sometimes, the lower slopes of the valleys, on steep sides or precipices, 
crowding out every other undershrub. 

Special mention must be made of the very strong and beautiful climber, 
Freycinetia Arnotti, which covers the trunks of trees (mainly Ohia lehua), 
smothering them beneath its great masses of runners with their peculiar cling 
roots. 

In this very interesting region the first signs of Lobelioideae, a tribe of the 
family Campanulaceae, occur, to the wonderful development of which the writer 
wishes to call attention. (See plate VI.) It is the largest of all other families 
which oceur in this Territory, the Hawaiian Islands. The most extreme forms 
can be found, from two to over forty feet in height. They are represented at 
from 800 to 2000 feet elevation by the very common Clermontia macrocarpa, 
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which can be found on nearly all the islands. Higher up, its place is taken by 
the most interesting and peculiar as well as handsome forms, such as C. persicae- 
folia, C. oblongifolia, C. drepanomorpha, ete. On Oahu the genus Rollandia, 
also of the tribe Lobelioideae, is represented in the lower forest region by the 
species R. lanceolata and R. grandifolia and another species of Rollandia found 

to be new and named R. truncata by the author. 
Clermontia Kohalae, a strictly lower forest zone type, is also new to science. 

It is found at Kohala on the island of Hawaii, where it is gregarious at 1500 

to 2000 feet elevation, after which place it is named. It is a small, handsome 
tree, flowering in the summer. To this region belongs also Cyanea angustifolia, 
C. acuminata, C. grimesiana, C. scabra, all of which are peculiar to this region. 

The gesneriaceous genus Cyrtandra, with its many species, characterized 
by the often bilabiate corolla, which is invariably white, having a fleshy berry 
of the same color as the flower, with minute, almost microscopic seeds, belongs 
to this zone; but not exclusively. These Cyrtandras have very few species in 
this region, but reach their best development in the middle forest zone. 

The euphorbiaceous Claoxylon, a small shrub, may be found occasionally in 
this zone, though most plentifully on West Maui in the valley of Waikapu. Of 
vines, several Convolvulaceae, especially the genus Ipomoea, are found trailing 
over guava, lantana and other introduced shrubbery which have established 
themselves in the lower forest region. Besides the Convolvulaceae, Dioscorea 
sativa and D. pentaphylla (Yam) are common, as well as the liliaceous Smilax 
Sandwicensis (Pioi), trailing over trees. 

The Hawaiian Labiatae are conspicuous by their absence in this region, at 

least in the region belonging to the windward subsection, though two are found 
in the dry section. 

Of monocotyledonous plants, the following remain to be mentioned: The 
Alocasia macrorrhiza (Ape), one of the huge species of taro, but not edible, 
though in times of scarcity the stem was cooked and eaten by the natives. With 
leaves several feet long, they can occasionally be found in shaded ravines or 
valleys, besides the useful Tacca pinnatifida (Pia). The last, but not least, is 
Musa sapientum, the Banana, of which the natives recognized some forty odd 
varieties, which is a typical feature of the lower forest zone, and with it is the 
ginger, Zingiber zerumbet (Awapuhi). 

The eryptogamous fiora is also represented in this region, its most conspicuous 
and typical representative being the Asplenium nidus or bird’s-nest fern, which 
usually is plentiful in the forks of the branches of the Kukui, with which it is 
invariably growing when not terrestrial. Of other ferns, mention may be made 
of the everpresent Nephrolepis exaltata and the very troublesome Gleichenia 
linearis (Uluhe), which covers the ground so thickly with its far-reaching branches 
that it is next to impossible to penetrate any country taken up by this robust 
fern. It is usually in layers of four to five or even more feet thick, the lower 
ones usually dead, forming a canopy over which one crosses only with great diffi- 
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culty. It is often dangerous to cross places where this fern grows, as it com- 
pletely hides the ground underneath, sometimes concealing the holes, into which 
one is likely to fall should he entrust himself to this treacherous fern. Several 
species of Polypodium are present, as P. spectrum, ete. Dryopteris and <As- 
plenium have also species in this locality. In the more open places the ground 
is usually covered with Commelina nudiflora (Honohonowai) and several grasses, 
with a few cyperaceous plants, such as Rhynchospora thyrsoidea and Gahnia 
Beecheyi. In the more open glades on the outskirts of the lower forests Micro- 
lepia strigosa and Odontosoria chinensis, the Palapalae and Palaa ferns, are 
quite common, while occasionally Cibotium and Sadleria occur in this region also. 

The family Flacourtiaceae is represented by two species in these islands, 
both of the lower forest zone, though one, Vylosma Hawaiiensis, is peculiar to 
the wet, the other, Y. Hillebrandii, to the dry. This holds good of the euphor- 
biaceous genus Antidesma, with its two species, A. platyphyllum and A. pulvi- 
natum, the former occurring in the wet section as well as in the dry, while the 
latter is found mainly in the dry section of the lower forest zone. 

SUBSECTION B—-LEEWARD LOWER FOREST FLORA. 

No two forest floras could be more different and. strikingly peculiar than 
those in question. The plant covering of the leeward regions, as for example 
the Waianae mountains, Oahu, the southern slope of Haleakala, Maui, the 

. west end of Molokai, ete., is the richest in species as far as tree growth is con. 
cerned. Nearly all trees growing on these more or less arid lava fields have 
developed extremely hard, close-grained wood. Only four or five species, as 
Reynoldsia, Erythrina, Nothocestrum, ete., are soft-wooded, and possess exceed- 
sngly thin bark, while those of hard wood possess a usually rough, sealy bark of 
perhaps half an inch or more in thickness. This striking flora gives the region 
a most peculiar aspect, and more so in such places which were disturbed by more 
or less recent lava flows, destroying the original vegetation, which is then suc- 
ceeded by an entirely different plant growth. These districts which harbor such 
an interesting flora are not very large, being only perhaps two to four miles 
long at the most and much less wide. It is in these peculiar regions that the 
botanical collector will find more in one day collecting than in a week or two in a 
wet region, and may it be said here that it is indeed astonishing that these various 
places like Puuwaawaa, North Kona, Hawaii, and Kahikinui, Maui, have been 
entirely neglected by the botanical collectors who have previously visited these 
islands. It may be of interest to know that not less than 60 per cent of all the 
species of indigenous trees growing in these islands can be found and are pecu- 
liar to the dry regions or lava fields of the lower forest zone, which in certain 
localities gradually passes into the middle forest region, carrying a few trees up 
into the latter zone. 

Exceptions are certain kipukas on Hawaii, at an elevation of between 4000 

and 5000 feet, which possess a flora which is otherwise entirely restricted to the 
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lower forest region. In these restricted areas one may find from 40 to 50 
species of trees, some of which are confined to one locality only. It is in these 
places that the writer has found many new species of trees and rediscovered 
some which were thought to have become extinct. Of course, most of the Ha- 
walian plant genera have representatives in both wet and dry districts, which 
differ so greatly from each other that one cannot help coming to the conclusion 
that they must have originated in different periods, meaning that their evolution 

was not carried on simultaneously. 
The Kukui is sparingly represented in these floral districts and is replaced 

by the araliaceous Reynoldsia sandwicensis, a striking tree of sometimes 50 feet 
in height. (See plate VII.) It is one of the trees which possesses a soft wood 
and an exceedingly thin bark. Its most plentiful associate is the leguminous 
Erythrina monosperma, the Wiliwili of the natives, whose wood is also very 
light and soft 

Nearly all Hawaiian Araliaceae come into this region, with the exception of 
a very few species, such as Tetraplasandra Waialealae, the Oahuan varieties of 
T. meiandra, Cheirodendron platyphyllum, and Pterotropia gymnocarpa, which 
are characteristic of the rain forest. Pterotropia dipyrena is peculiar to the 
region discussed in this chapter, though sometimes going over into the middle 

forest zone, to which Pterotropia Kavaiensis, a handsome tree found only on the 
island of Kauai, is peculiar. 

The Apocynaceae have three arborescent species represented, Rauwolfia sand- 
wicensis (Hao), either a shrub or more often a tree, and Ochrosia sandwicensis 
(Holei), not uncommon, and Pteralyria macrocarpa (Kaulu), only found on 
Oahu in the valley of Makaleha. The latter is a small tree, with large, bright 

red, double fruits. The Gynopogon oliviformis (Maile), also belonging to this 
family, has a variety myrtillifolia oceuring in the dry forests, usually climbing 
over trees, and sometimes strangling them to death. 

The most common tree is the liliaceous Dracaena aurea, or Halapepe of the 
natives. It is entirely restricted to this region and only very rarely is found 
outside of it. 

These dry or mixed forest regions oceur, however, in other tropical countries, 
as in East Java and India, and are peculiar in so far as they are composed of 
periodically deciduous trees. In Hawaii only three or four species lose their 
leaves in the dry season, as Erythrina monosperma, Reynoldsia sandwicensis, 
Kokia drynariodes, and Sapindus saponaria. The same may be said of No- 
thocestrum, which also sheds its leaves, but without ever becoming leafiess, as 
its defoliation immediately precedes its acquisition of new foliage. These dry, 
forest regions or mixed woodlands have hardly ever been investigated, previous 
explorers confining their investigations to the wet forests, which appear from a 
distance much more promising. These rain forests, however, display much less 
variety than the mixed forest, where not a single tree species can be called domi- 
nant. Of course, there are exceptions, as for example in South Kona, on Hawaii, 
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where Metrosideros polymorpha (Ohia lehua ) got the upper hand and now forms 
nearly pure stands, with perhaps a few other trees, like Straussia and Suttonia, 
on the more recent lava flows which intersect the mixed forests. This, however, 
is due to the wonderful adaptability of the Ohia to nearly any environment 
end to its quicker growth, while the trees of the mixed lower forests are ex- 
tremely slow growing and their seeds usually do not germinate before one or 
two years, or perhaps much longer, after which the two cotyledons remain for 
another year before a third leaf appears. Trees of these mixed forests have 
practically no epiphytes and only one or two lianes are present, Embelia sp., 
whose huge, rope-like stems are entangled in the tops of the trees, having a thick- 
ness of several inches near the ground, on which they are twisted like the coil of a 
rope before ascending the trees. This giant Embelia has only been observed 50 
far by the writer in the kipuka Puaulu, near the voleano on Hawaii. 

Caesalpinia bonducella is very common on the lava fields, and the writer met 
with huge plants whose rope-like stems climbed the tallest trees, forming also an 
impenetrable mass on the ground, very treacherous on account of their recurved 
sharp thorns and very spiny seed pods. Besides these lianes, two parasites are 
exceedingly common, one being the Hawaiian mistletoe, Viscum articulatum, 
which at that locality infests mainly the ebenaceous Maba sandwicensis, while 
the leafless parasite, Cassytha filiformis, with its thousands of thread-like, yellow 
stems, covers the tops of trees (usually Plectronia odorata), which in due time 
succumb to this pest. (See plate VIII.) 

Strange to say, these mixed forests have hardly any native undergrowth, 
with the exception of a few ferns and grasses, though in late years lantana and 
guava have driven out the few native plants which formed this undergrowth. 
In dry forests of normal conditions a few composites thrive, such as Lipochaeta, 
and a menispermaceous vine, Cocculus Fer randianus, and a species of the cucur- 
hitaceous genus Sicyos. Some of the trees belonging to the mixed or dry forests, 
as the handsome Pelea multiflora, Alectryon macrococcus and H ibiscadelphus, 
but mainly the former, are covered with a species of lichen which gives the trees 
a mournful appearance and is really injurious to them. This particular species 
(Usnea australis) does not infest all trees, but only certain species, mainly Pelea 
multiflora, in the dry forest of Auahi on the southern slope of Haleakala. 

Though it is said that the more conspicuous lichens are common on unhealthy 
trees, rather than on thrifty ones, nevertheless when they do oceur in such quan- 
tities as on some of the trees of the mixed forests, they must interfere with the 
functions of the bark. It also may be said that nowhere is the lichen flora richer 
in species than in the mixed or dry forest of the lower zone. 

On Kauai, the dry or mixed forest zone has almost entirely disappeared and 
only a few trees ean still be found. Most of the land has been cleared for sugar 
eane fields up to an elevation of nearly 2000 feet; above Makaweli only little is 
left, while above Kekaha only grass land spreads up to an elevation of nearly 
3000 feet. 
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ear Voleano Kilauea, elevation 400 0 feet. 
geptse seoa" OF FERN FOREST on Hawaii. 
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That there was once a mixed woodland is told by the very few remaining 
trees, such as the white Hibiscus (Hibiscus Waimeae), a handsome tree with 
large, white, showy flowers, which still exists in a small valley in company with 
Osmanthus sandwicensis. At an elevation of 1000 feet, back of Makaweli, the 
most common tree is Sapindus oahuensis, remarkable for its simple leaves. This 
tree has hitherto not been reported from Kauai, from whence it must have come 
to Oahu, being much more numerous on Kauai than on the latter island. 

The plants which make up the mixed woodlands are usually the same on all 
the islands, with the exception of certain species which are peculiar to certain 
localities. Among them are the following: Hibiscus Waimeae to Kauai; Ptera- 
lyxia macrocarpa, an apocynaceous tree with bright red double fruits, to the 
Waianae mountains on Oahu; Pelea multiflora, a newly described species, to- 
gether with P. cinerea var. racemosa, Hibiscadelphus Wilderianus, Sideroxrylon 
auahiense, all new to science, peculiar to the lava fields of Auahi, southern slopes 
of Haleakala; and Pittosporum Hosmeri, Xanthoxylum dipetalum var. nov., 
Kokia Rockii, and others, to Puuwaawaa, Kona, Hawaii; while Tetraplasandra 
Lanaiensis and a few other species are found on Lanai only. 

Not all dry forests of the lower zone are, however, alike, some differing very 
materially in possessing fewer species of trees than others, and thus form, so 
to say, a transition type. On Maui the forest above Makawao, which gradually 
passes into the middle forest zone, has a similar aspect to the dry forest on the 
southern slope, but, being more to the windward side, and therefore receiving 
more rain, is unsuitable for certain tree species, and thus less rich in species. 
Between this forest, which is somewhat a mixture of rain and dry forest, since 
it has suitable conditions for plants of both regions, and Kula, is now a large 
treeless plain, with the exception of the intervening valleys, or rather old lava 
gulches, with their precipitous walls, which show still a very interesting tree 
growth, mainly composed of Sideroxylon, Xanthoxylum, Pseudomorus and Dra- 
caena. The slopes of Kula, where once a beautiful dry forest existed, are now 

bare owing to cattle, and the only trees still to be found are Dracaena aurea. 
At Ulupalakua native vegetation has disappeared entirely and only planted 

Euealypti are to be seen. The land of Ulupalakua must be extremly old, as not 
much lava is visible, while the immediate vicinity shows lava flows of little age. 
Several lava flows of various ages must have flowed down the mountain at in- 
tervals of a eentury or perhaps more, which can be judged by the presence of 
the various floral aspects on these different lava flows. The older lava flow has 
been taken possession of by tree growth of such species belonging to the typical 
dry forest as are more easily transported by either winds or birds and have the 
advantage of becoming more easily established than others, while the newer and 
also somewhat blacker flow is covered by a somewhat different vegetation, mainly 
of introduced weeds, with here and there a native shrub. Beyond these flows is 
the typical mixed or dry forest, undoubtedly of great age; its area is about 500 
acres, and is mainly aa (rough) lava, very much disintegrated in some places, 
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though where it is not covered with vegetation other than lichens it shows still 
all its characteristics. 

Beyond Auahi, with its fifty species of trees, is open, flat, rough country with 
a few scattered trees of Xanthoxylum, the last stragglers from the dry forest 
which have ventured out into the open, or perhaps are the survivors of an old 
forest previously existing in this locality. Close to it lies the Kaupo Gap, or 
southern outlet of Haleakala crater, beyond which seems to be a semi-wet dis- 
trict, followed immediately by the rain forest. 



THE VARIOUS FOREST REGIONS ON THE ISLAND 

OF HAWAII 

The Island of Hawaii is composed mainly of the three mountains, Mauna 
Kea (13,823 feet), Mauna Loa (13,675 feet), and Hualalai (8273 feet), while 
the western end, the mountains of Kohala, are said to have formed once a sepa- 
rate island, being about of the same age as West Maui. The now extinct voleano, 
Mauna Kea, the highest mountain of the Pacific, is the oldest voleano on Hawaii, 

while Mauna Loa, whose summit crater, Mokuaweoweo, still becomes periodically 
active, is the youngest. Mt. Hualalai, the lowest of the voleanoes on Hawaii, now 
supposed to be extinct, was last active a little over a century ago, its last erup- 
tion, in 1801, being thought to have been witnessed by an Englishman. 

Naturally an island like Hawaii, still in process of formation, represents 
widely ranging districts: ancient lava flows, deserts, dense tropical rain forests, 
dry or mixed forests, new lava flows bare of any vegetation, alpine zones, and 
almost any climate from dry desert heat to the most humid air of the rain forest, 
from tropical heat to ice and almost perpetual snow at the summits of the moun- 
tains, where a temperature of 13 degrees Fahrenheit in midsummer is nothing 
uncommon. From a phytogeographie standpoint the island of Hawaii offers the 
most interesting field in the Pacific. 

All these various districts, with their peculiar climates, support many inter- 
esting types of plant coverings. 

The windward side of Hawaii, as of nearly all the other islands, is very pre- 
cipitous, especially along the western end, the Kohala mountains, where ver- 
tical cliffs nearly 3000 feet in height are covered with verdure almost to the 
the water’s edge. The rainfall is exceedingly heavy in this district, and the 
waters have cut huge gorges into these rocky walls, such as the valleys of Waipio, 

Waimanu, Pololu, Honokaneiki, ete. The vegetation of these valleys is rather 
uniform, and has been described under the lower windward forest region. 

Between Kohala and Mauna Kea is a large plain of many thousands of acres, 
now mainly grassland, at an elevation of 2000 to 3700 feet, after which the slopes 
of Mauna Kea rise more steeply. At from 3700 feet up to 7000 feet, on this big 
plain, is a belt of forest composed mainly of Sophora chrysophylla, while lower 
down are seattered trees, usually Osmanthus sandwicensis, the Hawaiian olive, 
with Myoporum sandwicense, the Naio, ete. To windward, the mountain slopes 

rather gently, forming the Hamakua coast, which at the lowlands has been 
planted with sugar cane exclusively up to an elevation of 2000 feet. From thence 
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up is a stretch of forest which receives a heavy rainfall, and is composed mainly 
of Metrosideros polymorpha, with Perottetia, Straussia, Suttonia, Pipturus and 
other trees peculiar to such a forest type. Epiphytie plants oceur in great num- 
bers, especially Pteridophytes and vines like the Freycinetia Arnotti (Ie-ie), 
while the lobeliaceous Clermontia parviflora is found on trunks of trees and on 
tree ferns. The whole forest, however, has suffered greatly, not only from the in- 
vasion by cattle, but also by forest fires, which have destroyed large areas. 
lex sandwicensis is found in great numbers, besides huge tree ferns, Cibo- 
tium Menziesii, some of which measure 25 to 30 feet in height, with a diameter 
of 3 feet. The fibrous trunks are usually covered with multitudes of species. 
Vaccinium is plentiful, also Clermontiae and Rubus Macraei. The Ohia, which 
becomes a tall tree, is festooned with the liliaceous Astelia veratroides, besides 
Smilax and other plants. 

Between 2000 and 3000 feet elevation the forest has disappeared and only 
stragglers of tree ferns can be found standing, though ten times as many are 
lying dead on the ground and overgrown with all possible weeds, which the 
ranchmen have imported with their grass seeds. Among them is the composite 
climber, Senecio mikanioides, an awful pest, which has become well established 
on Hawaii. At 3000 feet a few Koa trees can be found, together with Naio, and 
here also was found a single native palm, Pritchardia sp., windswept and half 
dead. If one considers the natural condition in which this palm flourishes, as 
for example in the dense tropical rain forests in Kohala, and then looks at the 
single plant all alone in a field of Paspalum con jugatum, as the accuser of man 
the destroyer, it stands a witness to the fact that there, surrounding it, was once 
a beautiful tropical jungle. Above this dead forest belt is grass land only, 
while a little higher up Sophora chrysophylla forms a belt of forest together 
with Acacia Koa, on whose trunks grows Asplenium adiantum nigrum. Far- 
ther up the Koa gives place to the Mamani, which forms the sole vegetation be- 
sides a few straggling shrubs of the rosaceous Osteomeles anthyllidifolia at 
6000 feet. 

In this locality are three cinder cones or craters on the mountain slope, Ka- 
luamakani, a little over 7000 feet, Moano, and Nau. The vegetation on these 
cones is scanty. The crater holes are very shallow and sandy and harbor only 
few plants. On the rim of the cones grows the monocotyledonous Sisyrynchium 
acre, a glabrous plant 6 to 10 inches in height, with small yellow flowers. 
the shade of the Mamani, as well as on the slopes, grows Ranunculus Hawaii- 
ensis, while in the cracks of the crater wall several grasses, Cynodon dactylon, 
Koehleria glomerata, and Deschampsia australis var. were found in company 
with Gnaphalium luteo-album. At an elevation of 7000 feet on the wind- 
ward slope, Raillardia arborea, one of the Hawaiian tree composites, grows in 
company with the epacridaceous Cyathodes. On the crater Nau several Compositae 
were found, mainly Raillardia, but also Campylotheca and Lipochaeta, besides 
a tree, Euphorbia lorifolia, and several herbaceous Labiatae of the genus Ste- 
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nogyne. Encircling the base of the cone Nau is a deep lava guleh with precipi- 
tous walls, inaccessible to cattle. Here a composite vegetation with Labiatae 
flourishes; while outside only the hardy Mamani trees have survived the ravages 
of cattle. 

The forests of Puna near Hilo are extremely rich and are situated almost 
between the slopes of Mauna Kea and Mauna Loa. Immediately back of Hilo 
is a somewhat mixed forest composed of species of trees peculiar to the dry and 
wet regions. The nearly impenetrable forests of the Hilo district are com- 
posed mainly of Metrosideros polymorpha, which forms almost pure stands. 

FLORAL ASPECTS IN THE NEIGHBORHOOD OF THE VOLCANO KILAUEA ON HAWAII. 

The floral aspects of the country surrounding Kilauea are exceedingly in- 
teresting, as there are many peculiar types of vegetation which are limited to 
certain small areas. Immediately back of the Voleano House is the fern or rain 
forest (see plate IX), composed of the tree ferns Cibotium Menziesii and 
Cibotium Chamissoi, which reach here a wonderful development as far as fronds 
are concerned, though the trunks are not so high as in the mountains of Kohala. 
The main trees are Cheirodendron Gaudichaudii, Ilex sandwicensis, Suttonia 
Lessertiana, while lobeliaceous species such as Clermontia parviflora var. plei- 
antha and others grow in the forks of trees. Metrosideros polymorpha is also 
extremely common. The trunks of these trees are usually covered with moss a 
foot or so thick, holding a tremendous amount of water. In the moss on these 
trees epiphytes are numerous; 10 to 15 species of ferns can sometimes be found 
on one trunk, mainly Polypodium tamariscinum, P. lineare, P. pseudo- 
grammitis, P. sarmentosum, Asplenium horridum, A. pseudofaleatum, Elapho- 
glossum gorgoneum, E. reticulatum, E. Wawrae, ete., while an occasional Ly- 
copod may be found also. Besides these numerous ferns, the liliaceous plant 
Astelia veratroides forms dense beds, especially on horizontal tree trunks, while 
Vaccinium penduliflorum and another variety oceur quite frequently on the 
same trees. The undergrowth is mainly of ferns of the genera Asplenium and 
Aspidium. (See plate X.) From the trunks of tree ferns a beautiful Labiate, 
with large pink flowers, Stenogyne calaminthoides, hangs gracefully and some- 
times interlaces several tree ferns with a number of its runners. Of shrubs, 
Broussaisia arguta and several species of Cyrtandra are not uncommon, while in 
certain localities the eyperaceous Uncinia sp. covers the ground. However, the 
native undergrowth is now being driven out by the tenacious Rubus jamaicensis, 
or thimble berry, an introduced pest, which makes walking very difficult on ac- 
count of its nasty recurved thorns. The plant grows luxuriously in the shade of 
the tree ferns. Besides this obnoxious plant, another one has been introduced of 
late, the ordinary blackberry, which already shows signs of having taken a 
strong foothold 

Before one reaches the true rain or fern forest, where rich, black, muddy 
soil abounds, a sort of semi-wet forest, or rather shrubby vegetation, is passed 
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through. Sadleria ferns, which like the open country, are numerous, with an 
occasional Cibotium (see plate XI) ; the trees are the same as in the rain forest, 
but are more stunted, while the shrubs are composed of different species. Vac- 
cintum reticulatum ranks first, then Cyathodes tameiameia, an epacridaceous 
plant with pretty white and red berries, and also the poisonous thymelaeaceous 
plant Wikstroemia sp. On the open lava fields Ohia lehua abounds, and especially 
along the hot sulphur cracks, where the small trees are covered with the yellow 
crystals. Many cyperaceous plants can be found; among them are the following 
indigenous species: Cyperus mauiensis, Carex sandwicensis, Gahnia Gaudi- 
chaudu, Cladium angustifolium, Cladium Meyenii, ete. In the old cracks, San- 
talum Freycinetianum var. latifolium is common, besides several species of 
Coprosma and the composite shrub Raillardia laxiflora, the sapindaceous cos- 
mopolitan Dodonaea viscosa, besides the common fern, Polypodium pellucidum, 
Lycopodium cernuum, ete. Adjoining this open serub vegetation is the Koa 
forest (see plate XII), where giant trees can be seen, some reaching a height of 
80 feet with a trunk 6 feet or so in diameter. It is mixed with Ohia lehua, 
Straussia, Suttonia, Perrottetia, and tree ferns, while in the forks of its branches 
small trees of a new lobeliaceous plant, Clermontia sp.,* have established them- 
selves. Miles of this forest exist in which one can easily lose his way if he tries 
to penetrate into the interior, which in certain localities is inaccessible. The 
Te-ie vine is occasionally met with, but 4000 feet elevation is its limit. Border- 
ing this forest to the south are extensive lava flows of aa, which have now been 
taken possession of by Acacia Koa solely. (See plate XIII.) Here the trees 
do not grow straight, but have short trunks with very crooked branches, of 
which the lower invariably trail on the ground. In contrast to the lowland aa 
flows, which are taken possession of by Ohia, at this elevation Koa is the pre- 
dominant or sole tree. 

Three or four miles from the Voleano House, in the midst of aa lava just 
described, is a bit of land composed of 56 acres, which is called Kipuka Puaulu 
by the natives. This little oasis, as it should properly be termed, shows no sign 
of lava rock, but has rich, deep, black soil which supports a marvelous mixture 
of vegetation. As many as forty species of trees are present in this beautiful 
park-like spot. (See plate XIV.) It is of a similar nature to the mixed or dry 
forest of the lower forest zone. This kipuka or oasis is situated at an elevation 
of 4000 to 4500 feet, and is surrounded on three sides by old aa flows, 20 to 30 
feet thick, while on the southeast side it is eut off by an old pahoehoe flow, 
which supports a scanty Ohia lehua growth. Many unique species of trees occur 
in this beautiful spot, and have not been found on the other islands and not 
even in other localities on the same island. 

It is the writer’s opinion that this forest is the sort of type which covered 
the slopes of Mauna Loa at this elevation for quite a large area but was de- 
stroyed by the many lava flows which broke out on the fianks of the mountain. 
Fortunately this little oasis, which will soon be reserved as a National park, 

* Clermontia Hawaiiensis (Hbd.) Rock. 
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escaped the fiery streams by its elevation. It is now used as a fattening paddock 
for cattle, and it is indeed high time that something is done, or else these won- 
derful trees, many of them new and unique, will be a thing of the past, in even 
the nearest future. No undergrowth exists, with the exception of a few ferns, 
mainly Aspidium and Asplenium, the most common being Polystichum falca- 
tum var. 

One of the most interesting trees is a Malvaceae nearest to Hibiscus. Only 
one tree is in existence, and was described by the writer as a new genus under 
the name ‘‘Hibiscadelphus.’’ Two other species have since been discovered by 
the writer belonging to the same new genus, which will be mentioned in their 
respective places. Among the biggest trees is a new variety of Xanthoxylum, 

with a straight trunk of over a foot in diameter. (See plate 83.) Several species 
of Pelea, besides other Xanthoxyla, Sapindus saponaria, and Suttonia, ete., 
make up this beautiful park. : 

Beyond this oasis is another aa lava flow of more recent age, as it is still 
covered with a sort of serub vegetation. Dodonaea, Rumex giganteus, Coprosma 
ernodeoides—the Kukainene of the natives, Cyperus mauiensis, Carex, Koehleria 
glomerata, Styphelia, and a few others form the main vegetation, while a little 
lower is a triangular spot which was saved from the lava flows and supports a 
number of trees of Pittosporum Hosmeri var.,* the only Pittosporum representa- 
tive in the whole district. It is most remarkable that not a single species of 
Pittosporum or Sideroxylon can he found in the Kipuka Puaulu, which has most 
of their associates represented, while these two genera are conspicuous by their 
absence. With these Pittosporum are Pelea volcanica, Pelea sp? and Cheiro- 
dendron Gaudichaudii. This strip of lava beyond the little oasis is about half a 
mile wide. On its other side is an aa flow of much greater age. Ohia lehua has 
covered it densely, together with other species, the former, however, being the 
dominant tree. 

Adjoining this flow is another kipuka called Ki, similar to Puaulu, though 
much younger, as the vegetation is not half as rich in species as that of the 
latter. Sapindus saponaria is the predominant species, forming 50 per cent of 
the tree growth, while Acacia Koa, Sophora chrysophylla, Straussia, Pelea vol- 
canica, and others make up the rest of the forest. Sapindus saponaria is the 
largest tree present, reaching a height of about 80 feet, with trunks of 2 to 3 
feet in diameter. There is no undergrowth now with the exception of a few 
Aspidium and Polystichum ferns. Lichen growth is extremely rich in species, 
especially on the bark of Sapindus saponaria. This last kipuka is at an eleva- 
tion of about 4600 to 5000 feet. Above it is still another aa flow occupied by 
Acacia Koa, while below it is a forest of Sophora chrysophylla, which at this 

elevation, 4000 to 5000 feet, reaches its best development. 
nother aa flow joins this kipuka on the southwest side, supporting a vege- 

tation similar to the one adjoining it on the other, but is still younger. This: 
flow is perhaps two miles wide, and must have come from the west flank of 

* Pittosporum Hosmeri var. longifolia Rock v. n. 
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Mauna Loa. The vegetation is extremely uniform, Ohia lehua being the only 
tree, while in certain localities it is entirely bare of vegetation. 

At 5000 feet elevation is a large area of land with rich soil supporting a 
number of species of native grasses, mainly Kochleria glomerata, with Carex 
sandwicensis var. lavarum. Most beautiful Koa trees of great size form clumps 
of forests, together with Mamani. This land, which has been reserved as a pad- 
dock, must be extremely old, as no lava is visible, and is sharply contrasted by 
the rugged, sharp, black aa lava flows bordering it. Above this paddock, which 
is of considerable extent, is the again everpresent lava. It is only on this side, 
but mainly above Kapapala, that the silversword, Argyroxiphium sandwicense, 
is found as low down as 7000 feet elevation on Mauna Loa. The vegetation from 
the voleano until one reaches Hilea, in Kau, is extremely uniform and quite unin- 
teresting. At Hilea, the slopes of Mauna Loa are eut into many divisions, mainly 
valleys and ridges with very precipitous slopes. From Naalehu the country 
slopes very gradually. 

FLORAL ASPECTS OF KAU. 

LAVA FORMATION. 

Immediately below Hilea proper the land is all under cultivation, sugar cane 
being the only crop. At an elevation of about 2000 feet is a small plateau, 
mainly composed of pahoehoe lava of apparently great age, on both sides the 
mountain of Kaiholena rising to about 1000 feet, with very precipitous walls. 
The pahoehoe plain, which is ealled Kanalohu, is all hollow underneath. Great 
subterranean channels undermine the whole plain, and are now used for reser- 
voirs. The lava walls are perfectly smooth and black and form complete arched 
tunnels for a long distance. These were undoubtedly subterranean outlets of 
rushing lava streams. In fact, some of the channels can be traced right down 
to the water’s edge. The main vegetation of this plateau is Paspalum conju- 
gatum (Hilo grass), besides a number of ferns. 

Emerging into this flat plateau are several valleys, one of which, Kumauna, 
is of interest. The forest from Hilea to Waiohinu, though being on the lee side 
of Hawaii, belongs to the rain or wet forest type. At Hilea proper it is somewhat 
mixed, being composed of trees belonging to both wet and dry forest types. The 
forest as a whole is more uniform than similar forest types in other localities, 
due mainly to the land being geologically much younger than in similar locali- 
ties on the other islands where voleanie activities ceased thousands of years 
ago, as it is situated on the southern slopes of the still active voleano Mauna Loa. 
The land, nevertheless, has extremely rich soil, which is black and somewhat 
muddy. The principal tree of which the Hilea forest is composed is Metrosideros 
polymorpha, which is the most numerous. Its associates are Antidesma platy- 
phyllum (Hame), Straussia, Perrottetia sandwicensis (Olomea), Pipturus, Sut- 
tonia (Kolea), Pelea volcanica, Pelea clusiaefolia, Bobea sp., Tetraplasandra 
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meiandra var., Eurya sandwicensis (Wanini), and several species of Gouldia, 

Coprosma being very common at lower levels. 

On the slopes of Kumauna and Kaiholena valley is found Pterotropia dipy- 
rena var., which reaches here a beautiful development. Trees 60 feet tall and 
more, with trunks of nearly two feet in diameter, are not uncommon in the 
valley, while at higher elevation it is a tree 30 feet in height with rather ram- 

bling branches. The ie-ie is gregarious, besides Smilax and Embelia, which are 

all lianes, climbing over trees. Of Leguminosae, a beautiful climber, Strongy- 

lodon lucidum, called Nukuiwi by the natives, covers the tops of the numerous 
Kukui trees in Kumauna valley. In few places has the writer seen such a beau- 
tiful forest as the one in question, reaching from Hilea to Waiohinu. Its natural 
condition is undisturbed, and therefore presents a marvelous display of growth 
up to an elevation of nearly 6000 feet. (See plate XV.) Several Lobeliaceae 
occur, such as Cyanea tritomantha, which is exceedingly common in this locality, 
favored by the very shaded situation under the rank erowth of trees, ferns and 

lianes. It belongs to the section Palmaeformes, which is peculiar to the middle 
forest region, but occasionally going a little lower. Clermontia coerulea, Cl. 
parviflora, are also common, both being trees sometimes growing in the forks of 
other trees. The solanaceous genus Nothocestrum is represented by the species 
breviflorum, which is here a little tree 20 feet in height. 

The only plant cultivated near the Hilea plain is Piper methysticum, the 
awa of the natives. Pittosporums are absent as well as Sideroxylon and its as- 
sociates. In Kumauna valley proper, Pisonia inermis var. leiocarpa (Papala 
kepau) is very common. 

he country just below Hilea is called Kalaiki, and is mainly aa lava, which 
Supports a strictly speaking dry or mixed forest flora, though not as rich in 
species, as the area is limited. It consists mainly of large groves of Kukui, be- 
sides stunted forms of Straussia and a few trees of Antidesma pulvinatum ; Os- 
manthus sandwicensis is very common besides Plectronia odorata (Walahee), a 
pretty little tree or shrub with horizontal branches and a dark green, glossy 
foliage, which 1s pleasingly contrasted by the white, birch-like bark. A white 
silted! Bel Ardsaesed variety of the Ohia a or mountain apple is also to 
siti pabghTors We : of ne ea plants Pipturus (Mamake) and Brousso- 
ite Sik ke aes e atter having of late become exceedingly scarce, 
bie hae iscontinued since about fifty years or more ago. 

rial peas ark oad — small grove of mixed forest we find the 
iu tee Paice = aa lava fields, which is characterized by the legum- 
Gale SG Sipsagpieres Reynoldsia sandwicensis, Myoporum sand- 

climbers, of which the Sarees Pit dha: dence the sped its oak Sa ae ious ey Caesalpinia bonducella ( Kakalaioa) 
(Konia! aud = ee end with the convolvulaceous Ipomoea insularis 

discernable on the tops of feed f ee ee - Large yellow patches are 
rom the distance, and on examination are found 
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to be the very troublesome leafless parasite, Cassytha filiformis or Kaunoa of 
the natives, which is here more plentiful than in any other district of the islands 
of the group visited by the writer. 

THE FOREST BACK OF NAALEHU UP TO AN ELEVATION OF 6000 FEET. 

Above the cane fields, which are situated on the rather steep slopes back of 
Naalehu, is a more or less flat stretch of land clothed in a rather scanty vegeta- 
tion, mainly Sadleria ferns; the soil is muddy and numerous species of weeds 
abound, besides the everpresent Hilo grass, forming a dense carpet. Joining 
this open stretch of land at an elevation of about 2300 feet commences an almost 
impenetrable jungle which ascends uninterruptedly to an elevation of 6000 feet. 
The main vegetative feature is fern growth, intermixed with Scaevola shrubs, 

Straussia, Broussaisia, Clermontia parviflora, Cl. coerulea, the latter one of the 
most common trees. The larger trees are mainly Suttonia, Pelea, Perrottetia, Me- 
trosideros, and as we ascend a species of Pittosporum is not uncommon. The 
forest is strictly of the rain forest type, and becomes more uniform with in- 
creased elevation. For example, at from 3000 feet to 5000 feet elevation three 
species of trees, Suttonia Lessertiana, Cheirodendron Gaudichaudii and Metro- 

sideros polymorpha, are the principal ones, while an occasional straggler of 
Pittosporum, Gouldia, and Straussia can be observed. Tetraplasandra meiandra 
var. belongs to the 3000 foot level. The undershrubs are mainly Broussaisia 
pellucida and several species of Cyrtandra, with many species of ferns and a 
few Labiatae, such as Phyllostegia and Stenogyne. 

Pipturus albidus is the most common plant of all, reaching the size of a hand- 
some tree with a trunk of sometimes a foot or more in diameter. It ascends to 
an elevation of 5000 feet. Along the fern trail toward the mountain springs, 
from which the sugar plantation obtains its main water supply, the vegetation 
becomes richer; the ground is covered with thick moss. Here the writer was 
fortunate enough to discover three species of Lobelioideae new to science, two 
belonging to the genus Cyanea, one very remarkable for its creeping root stock; 
the third is a handsome shrub of the genus Clermontia with pinkish flowers. 
Lobelia hypoleuca and the exceedingly handsome Lobelia macrostachys oceur 
here also, as well as at the higher levels. 

Of a species of Pritchardia 18 to 20 feet high (a native palm) with a smooth 
trunk about 8 inches in diameter, the writer found a few individual trees.* It 
differs from all the other native palms in its flowering spathes, which are thickly 
covered with a salmon-colored wool or tomentum. Its fruits are oval and little 
more than an inch long. It may be the same species that is found near Glenwood 
on the road to the Voleano Kilauea from Hilo, which the writer had no oppor- 
tunity of examining. This conelusion is drawn from the fact that the forest 
flora at this latter locality has many species in common with the one just de- 
scribed. 

* Since described by Beccari as Pritchardia eriostachia sp. n. 
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The writer crossed the Naalehu forest diagonally toward Kahuku up to the 

source of the 1868 lava flow, at an elevation of about 6600 feet. The main trees 

above 5000 feet elevation are Metrosideros polymorpha, the Ohia lehua, usually 

tall trees with rather straight trunks, which are enwrapped with moss and 

epiphytic ferns; the Cheirodendron Gaudichaudii (Olapa) is the next most 

common, with Suttonia Lessertiana. 

The undergrowth is exceedingly dense and is composed mainly of Rubus 

Hawaiiensis, which is covered with fine aculeate spines which adhere to and 

penetrate into the flesh very easily when touched. It grows here erect, 5 to 8 

feet high, and was almost void of foliage (January). It has one main stem 

tapering toward the end without even small branchlets, having the shape of a 
whip. Ferns are also common, mainly Dryopteris globulifera, Sadleria, and 
here and there a Cibotium. At an elevation of 5600 feet Ohia lehua is the prin- 
cipal tree. Associated with it, curiously enough, is the small-leaved Suttonia 
sandwicensis (Kolea), which is here a tree 18 to 25 feet in height with a straight 
trunk of 5 to 6 inches in diameter. The undershrubs are mainly Coprosma with 
rambling branches, Broussaisia pellucida, and Pipturus. The soil is still rich 

and muddy, and is often covered with tussocks of Astelia veratroides, the large- 
leaved form usually found to be terrestrial. At about 5000 feet, where in other 
localities a forest of this type would gradually change into an open, flat swamp 

like Puukukui on West Maui, or Waialeale on Kauai, the land here becomes 
drier, and the first pahochoe lava becomes visible. The transition vegetation is 
stunted, though some straight, tall Ohia trees are not uncommon, while a pecu- 
liar low-growing Sadleria forms the undershrub. The most interesting fact is 
the absence of Acacia Koa in the entire stretch of forest between Hilea and 
Waiohinu, as well as of Sophora chrysophylla, which is not found even on the 
open pahoehoe lava field which supports the following vegetation belonging to 
the upper forest zone: Raillardia Sp., a small shrub 4 to 5 feet high, grows to- 
— with Vaccinium reticulatum, and an undescribed variety of the same 
which is much taller and has a bluish-purple glaucous berry, with orbicular 
glaucous leaves. Geranium cuneatum var. 8. forms small shrubs with stout, stiff 
branchlets; the leaves are silvery underneath. It is usually plentiful Sn ele- 
vated crusts of pahoehoe lava which have become fissured, and covers them com- 
ae together with Styphelia tameiameia and St. tiate and Raillardia, 

ee re oe ernodeoides, a rubiaceous creeper 
Chilensis, a pai eine a oot e oes the oe strawberry, Fragarva 
scidaesceli Gleite Himacicces ne au “* af Carex sandwicensis, while the 
iii Sitevnthiee eieckinde “ “ ich has all the aspects of a Cyperaceae, 

aceae are growing seattered between the 1 : a auc Lycopodium venustulum and the Gramineae Koehleria glomerata an eschampsia australis can also be met with. 
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This is the limit of tree growth. Above this, old and more recent lava flows 
cover the ground, which is either bare or covered with a scrubby vegetation such 
as just described. 

VEGETATION OF THE LAVA FLOWS OF KAU AND SOUTH KONA FROM SEA LEVEL TO AN 

ELEVATION OF 4200 FEET. 

Between Waiohinu and Kahuku the vegetation is mainly composed of Oh ia, 
with an occasional sandalwood tree, Santalum Freycinetianum var. latifolium. 
Lava flows of various ages have descended from the upper as well as the lower 
slopes of Mauna Loa, some having reached the sea, others having just crossed 
the government road (1200 feet), while minor flows have descended for only 
about a mile from their source, after which they cooled and stopped. The 
neighborhood of Kahuku is the seat of many eruptions, some within the memory 
of man, as two flows came forth from the southern slopes of Mauna Loa, one in 
1867, and another in 1887, while as recently as January 9, 1907, after a few 
slight earthquakes, another flow proceeded in the same direction from an eleva- 
tion higher than that of the two previous flows. This last eruption emerged con- 
siderably below the summit of Mauna Loa, pouring forth a stream of aa (rough 
lava) which divided into two nearly equal streams, with a smaller one between 

This is, however, not the place to give a description of the behavior of lava flows, 
and the writer wishes to refer the reader to Dr. Wm. T. Brigham’s valuable 
publication on the Voleanoes of Kilauea and Mauna Loa. All three flows men- 
tioned above are entirely bare of vegetation, and the half century intervening 
has not changed the appearance of these various flows in the slightest. The 
older ones look exactly as does the one of 1907, the only difference being in the 
color, which is a trifle lighter shade of brown. It is most interesting to note 
little areas of more ancient flows, perhaps only an acre or smaller in extent, 
which have not been covered by these fiows, and bear an occasional shrub of 
Nototrichium, with Sadleria ferns, or a small, stunted Ohia. These more recent 
flows are very irregular in outline, and in the actual flow little islands of many 
shapes have remained—that is, islands of old lava beds, bearing a typical dry 
scrub vegetation which was spared by the fiery streams. The last flow at first 
came forth as pahoehoe (smooth lava), while lower down it assumed aa form, as 
can be seen along the government road. 

The first plant to settle along the margins of these various flows is Nephro- 
lepis exaltata, a cosmopolitan fern. Sadleria ferns follow after it or perhaps 
at the same time, but the former was always to be observed when hardly a grass 
or weed of any kind was visible. Two branches of the recent 1907 flow are about 
four miles apart, and this stretch of land is covered by a dry serub vegetation 
and occasional trees, such as Xylosma Hillebrandii (Maua), which is by far 
the most common tree next to Ohia, Antidesma pulvinatum (Hame or Haa), 
Pipturus (Mamake) and Sadleria ferns. The land of Kahua, which is appar- 
ently older than Manuka, is of a rough lava nature, with occasional kipukas, and 
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supports a vegetation mostly composed of Nototrichium sandwicense and Dra- 

caena aurea, which are the predominant trees in this district. An occasional 

Pittosporum, Straussia, and Santalum can be observed, but the two first men- 

tioned form the main plant growth. On the kipukas, which were originally 
covered with Cynodon dactylon (Manienie grass), the guava has established 
itself to such an extent that it is difficult to penetrate far into these kipukas 
without a eane knife or an axe. 

From Manuka toward Honomalino are several stretches of aa lava flows 
geologically younger than the rest of the country. These flows have originated 
at an elevation of about 4000 feet and can be distinguished from afar by the 
entirely different vegetation which they support. These flows, of which Kaula- 
namauna is an example, are sharply outlined against the sky from the country 
which they intersect, by the tall, straight trees of Metrosideros polymorpha 
(Ohia) which form the main plant covering. It is only on the margins of these 
flows that intruders from the surrounding country, such as Reynoldsia, Pittos- 
porum, and others have taken a foothold, while Alphitonia excelsa (Kauila) has 
become a part of these Ohia forests. The scrub vegetation is mainly composed of 
the following plants: Styphelia tameiameia (Pukeawe), Santalum Freycine- 
tianum (Iliahi), the above mentioned Alphitonia, Gouldia sp., with very large, 
black berries, Vaccinium reticulatum, Coprosma montana, C. ernodeoides, Gah- 
mia gaudichaudii, and Rumex giganteus (Pawale ), besides the two species of 
Cladium, Pellaea ternifolia and the everpresent Nephrolepis exaltata, which 
seems to thrive as well on aa lava as in the dampest lower forests. The vegeta- 
tion of Manuka is more or less uniform and not as interesting as that of Kapua, 
only a few miles distant. 

Besides the Kipuka Puaulu near the Voleano House, there are only two dis- 
tricts on Hawaii which possess an extremely rich and xerophilous flora, namely, 
Puuwaawaa in North Kona, and its rival Kapua in South Kona. There is no 
doubt in the writer’s mind that a vegetation such as is represented in both these 
districts encircled the southern slopes of Mauna Loa, but was consumed by the 
various lava flows, leaving these two districts unmolested. Kapua is small in 
area, and so is Puuwaawaa ; their vegetative growth is very similar, though the 
latter is richer m species. They are about 50 miles apart, and the intervening 
country is taken up by more or less uniform vegetation which has little in com- 
Dae sis either Kapua or Puuwaawaa. Beginning with the lowlands at Kapua 

n elevation of about 2000 feet, the vegetation covering this area, which is on 
a nee to the dry or mixed forest type, while above it, 
ios a , the vegetation is of the rain forest type, but by far 

et as he rain forest above Naalehu, Kan. Species of the lower levels 
have ascended into the wet forest, or vice versa. 
isco void se rane zone, which is composed of the ordinary 
esd ls ved ea : region, commences an exceedingly interesting 

egetation. The most common tree, forming 60 
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per cent of the vegetation, is Maba sandwicensis (Lama), which fruits prolifie- 
ally during the winter months, and is associated with Erythrina monosperma 
(Wiliwili), Reynoldsia sandwicensis (Ohe), Plectronia odorata (Walahee), here 
a little shrub, Pandanus odoratissimus (Puhala), Aleurites moluccana (Kukui), 
and here and there in open places by itself Capparis Sandwichiana (Maiapilo), 
which becomes here a shrub 8 to 10 feet high with a thick stem and rambling 

branches. Opuntia tuna has ascended from the lowlands. The country is ex- 

tremely rocky, loose aa of ancient origin covering the ground for many feet in 
thickness. 

The undershrub is solely composed of the troublesome Lantana camara, now 
dead, killed by the insects introduced by Koebele, but still the country is almost 

inaccessible, as the dead, thorny shrubs stand more than 15 feet high in certain 
localities. It ascends to an elevation of 2000 feet, above which its place is taken 
by the guava, Psidiwm guayava, which forms thick stands on forsaken kuleanas 
or old native homesteads. 

As we ascend above 1000 feet elevation the vegetation becomes more inter- 
esting. (See plate XVI.) Osmanthus sandwicensis and Maba sandwicensis re- 

main still abundant, but are associated with Nototrichium sandwicense (Kului), 
Charpentiera ovata (Papala), and Pisonia sandwicensis (Papala kepau or Aulu). 
The euphorbiaceous trees Antidesma pulvinatum and A. platyphyllum are here 
the most numerous, and are indeed very characteristic. They can be recognized 
by their deeply, longitudinally furrowed, fibrous gray bark and broad, heart- 
shaped, dark leaves. Pittosporum Hosmeri var. is also exceedingly common, 

together with Dracaena aurea (Halapepe), Straussia sp?, Xylosma Hille- 
brandi, an occasional Colubrina oppositifolia (Kauila), while the other native 
Kauila (Alphitonia excelsa) is here absent and only found on lava flows of more 
recent origin, where Ohia lehua forms almost pure stands. Rutaceous genera 
are entirely absent, such as Pelea and Xanthoxylum, which reach such a won- 
derful development on the lava fields of Puuwaawaa, so similar in floral aspects 
to that of Kapua. Reynoldsia sandwicensis, while stunted at the lower eleva- 
tion, together with the Lama, is here a tall tree reaching a height of 40 to 50 

feet, with trunks of two feet in diameter. 

Of shrubs, the very strong, tenacious Osteomeles anthyllidifolia forms almost 

80 per cent. Its white rosaceous flowers are very fragrant. The wood is ex- 
ceedingly tough and ean be bent into almost any position without breaking it. 
When growing on the slopes of the lowlands on the windward sides of the 
islands it is a small vine, while on the dry lava fields it develops many erect 
stems from a common root-stock, which are several inches thick and sparingly 
branched, reaching a height of 15 to 20 feet. Plectronia odorata is again very 
common, while the araliaceous Tetraplasandra Hawaiiensis is only sparingly 
represented. It reaches here a height of only about 25 feet. Of Sapotaceae, 

Sideroxylon auahiense var. is found, but is not numerous, being restricted to a 

single locality along a little gulch at 1600 feet elevation. Santalum Freycine- 
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tianum var. oceurs also, but only small trees can be found. Malvaceous trees 

are entirely absent, though we might expect to find the newly discovered genus 

Hibiscadelphus, which is peculiar to such localities, one species, H. Hualala- 

iensis, occuring on Puuwaawaa. Besides Tetraplasandra Hawaiiensis, no other 

species of that genus, nor of Pterotropia, are present, though several can be 

found in similar localities. Neither can any urticaceous trees be observed. The 

Pipturus, so common in Kau, is not found in the district here described, and is 

only sparingly represented in the forest above it, where one would naturally ex- 

pect it in abundance, as in forests of Kau. Suttonia Lessertiana (Kolea) is 

scattered here and there. 

Nearly all the species of trees were in full fruit when visited by the writer 

during the month of February, 1912, with the exception of one tree, which is 

undoubtedly new and of which only three individuals were seen. As the tree 

had neither flowers nor fruits, and as a careful search on the ground below the 

tree did not reveal any sign of fruits or seeds of a previous season, the writer 

was unable to classify it. The writer, however, had occasion to visit that district 

again in the month of July when in company with Mr. W. M. Giffard; the trees, 

which were then in flower and fruit, proved to be new, and are described in this 

volume; two male and one female trees were observed. 

Several Convolvulaceae flourish, such as Ipomoea insularis, and others of the 

same genus. Of Crassulaceae, the common Bryophyllwm calycinum (air plant) 

grows very gregariously along the roadside together with Cassia gaudichaudii, 

Pteridium aquilinum, Nephrolepis exaltata, Stachytarpheta dichotoma, and 

many other weeds. On old native homesteads or kuleanas which have been for- 

saken for many years, orange trees are bearing very prolifically, while the Che- 

rimolia, or Momona, as it is called by the natives, fruits seldom. One other re- 

markable fact is the absence of any leguminous tree, such as Mezoneurum 

Kauaiense, or the Sophera chrysophylla, or Mamani, so common on lava fields, 

and invariably associated with Myoporum sandwicense, the Naio, another tree 

which is absent on the lower half of the district of Kapua. It may be remarked 

that the inflorescences of Maba sandwicensis are attacked by a species of Acari, 

causing them to have the same appearance as the deformed inflorescences of 

Elaeocarpus bifidus on Oahu. 

Of interest is also the fact that it is difficult to find a sound capsule of 

Pittosporum Hosmeri var., as they are almost invariably pecked open by the 

native bird Alala (Corvus hawaiiensis), which feeds on the very oily black 

The bird is very abundant in this district. 

About a mile above the government road at an elevation of about 2000 feet 

we find an entirely different type of forest. It is neither exactly a wet nor is 

it a dry forest, but has all-the characteristics of the former. Of the first, tall 

Ohia lehua trees form almost pure stands, with trunks, as elevation increases, 

covered by the climber Freycinetia Arnotti, the %e-. Straussia Hawaiiensis, 

a very handsome tree peculiar to Kona and Puna, reaches a height of about 40 
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feet, with a straight trunk and black bark of half an ineh thickness. Yylosma 
Hillebrandu becomes here a beautiful big tree with a trunk of one and a half 
feet in diameter, straight ascending and clothed in a gray bark. Tetraplasan- 
dra Hawaviensis is here a large tree 60 feet in height, with a fine trunk ascend- 
ing for 30 feet or so before branching. It is about two and a half feet thick 
and vested in a whitish bark three-quarters of an inch thick. It is the only 

representative of the family Araliaceae in this forest. Myoporwm sandwicense 
is here a slender shrub, and only a few individual specimens can be observed. 
Coprosma, Perrottetia, Pipturus, Pelea volcanica only, Cheirodendron gaudi- 
chaudu, Antidesma platyphyllum and a species of Suttonia form the tree 
growth, together with Pittosporum and Ilex, up to the Koa belt at an eleva- 
tion of 4200 feet. Sadleria cyatheoides, Cibotium Menziesii, and the lobelia- 
ceous Clermontia coerulea, which ranges from the extreme eastern end of Kau 
to North Kona, form the undergrowth. The latter ascends, however, up into 
the Koa belt, where it can be found on Koa trees, growing in the forks of their 
branches. 

Several aa flows of more recent origin intersect this forest. The flows are 
covered with a scanty vegetation, such as Vaccinium, Styphelia, Coprosma 
ernodeoides, Raillardia scabra (very common), and stunted Ohia; while the 
lava itself is entirely hidden by a species of lichen. At 4200 feet elevation the 
trees described above are replaced by Acacia Koa, which grows here under 
similar conditions as near the Voleano House, together with Urera sp. and the 
tree ferns. Cattle, however, have played serious havoe with this beautiful forest. 
The undergrowth is mainly composed of Polystichum falcatum var., Dryopteris, 
Asplenium, and Cibotium. 

The most interesting vegetation, however, occupies the area between 1500 
to 2000 feet, above which the forest is very uniform. Nowhere has the writer 
found such beautiful stands of the ebenaceous Maba sandwicensis (Lama) as 
in this district, where it associates mainly with tall-growing Kukui trees. Trees 
30 to 40 feet in height with trunks of a foot or more in diameter are not un- 
common. Beyond Kapua the country is covered mainly with Ohia lehua, and is 
as a whole very uniform, until we reach the boundary of South Kona, where a 
forest similar to that back of Naalehu, Kau, forms the lower and middle forest 
zones. Most of the land about 600 to 2500 feet elevation is under cultivation, 
Coffea arabica being the crop. 

THE MIDDLE FOREST ZONE IN KONA AND FLORAL ASPECTS OF THE GREAT CENTRAL 
PLAIN BETWEEN MAUNA LOA, HUALALAI AND MAUNA KEA. 

If we ascend from Kealakekua up the slopes of Mauna Loa, we at first pass 
through large areas of Psidium guayava, which has taken possession of the land 
and is the only shrub up to an elevation of about 1200 feet. The country then 
becomes more open and old pahoehoe flows are visible, which are covered with a 
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scanty grass vegetation. The trees on this lower plain are mainly Straussia and 
its associates, such as Charpentiera obovata, Pisonia inerm is, var. leiocarpa, with 
occasionally a Pelea. The trees are so scattered that one can count them easily. 
This somewhat mixed forest passes gradually into an Ohia lehua (Metrosideros 
polymorpha) forest, with Suttonia Lessertiana (Kolea). Were also the lobe- 
haceous shrub Clermontia coerulea, somewhat different from that of Kau, is 
present. It descends, however, as low as 1500 feet, but then only on the aa 
flows, as will afterwards be described. The forest in this section is as a whole 
very uniform. 

The Ohia lehua gradually passes into the Koa forest, if such it can still be 
called; for nowhere has the writer found such a pitiable sight as the Koa forest 
presents in this district at about 3000 feet up to 5000 feet elevation. Here 90 
per cent of these giant Koa trees are dead; their huge limbs dangle in the air 
on pieces of fibrous strings of bark, ready to drop, if stirred by the slightest 
breeze. The remaining 10 per cent of trees are in a dying condition, and in a 
very few years the country will be entirely denuded. Huge masses of trunks 
and limbs are scattered over the ground, and it is really difficult to ride through 
this remnant of forest. It is also dangerous, as any minute a few huge limbs 
may drop from the heights above. Trees reach here a height of 80 feet or more. 
This condition is mainly due to the cattle, which have destroyed all the under- 
shrubs and also injured the trees, which are then readily attacked by insects. It 
may be remarked that native insects, especially beetles, do not attack healthy 
trees, but only such as have been injured. 

As we ascend farther the dead Koa trees are associated with M yoporum sand- 
wicense (Naio), Sophora chrysophylla, Suttonia Lessertiana, and Santalum 
Freycinetianum, the Iliahi, or true Sandalwood of commerce, of which trees 50 
feet in height and trunks a foot and a half in diameter, are not uncommon. 
Next to Koa, Sandalwood is most numerous; but, like the former, most of it is 
destroyed. It differs from the Sandalwood found in other parts of Hawaii in 
its smooth, black bark and very dark green, glossy leaves. The wood is also ex- 
eeedingly fragrant. 

That the undergrowth must have been intensely interesting is evidenced by 
the fact of the abundance of vines on aa flows which intersect this forest area, 
and are very seldom frequented or even crossed by eattle. Lower down at an 
elevation of 1500 feet these aa flows present a dense jungle of ie-ie vines, many 
species of trees, mainly the rubiaceous Straussia and urticaceous Urera and 
Pipturus. Ferns are abundant as well as one or two lobeliaceous Clermontia. 
Higher up the main tree is Ohia lehua together with Sandalwood, which on 
these flows is in splendid condition. At an elevation of 4600 feet Sophora 
chrysophylla has encroached on the aa, but not the Koa. On the margins of the 
flows and in eracks and fissures many species of Labiatae thrive, the most num- 
erous representative of which is the genus Stenogyne. Trailing over aa lava 
we find Stenogyne rugosa var. ., St. cordata, St. sessilis, while climbing over 
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PLATE XVII. 

DELISSEA UNDULATA Gaud., in the upper forest 
elev. 5200 feet. The tall specimen to the left is 35 feet high. 

Acacia Koa Gray, Sophora chrysophylla Seem., 

regions on the slopes of Mauna Loa, 

The trees are mainly 
and Myoporum sandwicense Gray. 



Navo shrubs are St. calaminthoides and St. scrophularioides, the latter with small 
pale yellow flowers covered with silky hair. The genus Phyllostegia, also of the 
Labiate family, has several species. Raillardia scabra is also common on the aa 
as well as Smilax sandwicensis, and several ferns, of which Pellaea ternifolia 
and Sadleria cyatheoides are the most common. And all of these in a compara- 
tively small area. Clermontia coerulea is here a fine tree, growing to a height 
of 20 feet or so, on the aa lava, shaded by Ohia and Sandalwood. 

This forest merges gradually into the great central plain at an elevation of 
5000 feet. Of course, clumps of tall trees can be found in certain localities and 
on the plateau also, as well as higher up on the slopes of Mauna Loa. The 
trees become smaller and only a few stunted Naio and Sophora trees (Mamani), 
together with Santalum, are here to be found. 

At Pulehua and beyond toward Mauna Loa a nice Koa forest, mixed with 
trees peculiar to this elevation, such as mentioned above, extends up to an ele- 
vation of 6000 feet. Hoa is the principal tree. The country is composed of 
rich, black soil, now supporting a rank growth of undesirable weeds. A most 
interesting feature in this forest is the lobeliaceous Delissea undulata. Pre- 
viously this plant has only been recorded from Niihau, Kauai and Maui, and 
that at a low elevation on exposed open cliffs, only reaching a height of 10 feet. 
Here at 6000 feet it grows under the shade of giant Koa trees on the slopes of 
the numerous crater hills with which the country is covered. The plant grows 
here 35 feet tall, perfectly straight, with a bole only two inches in diameter, not 
branching, and bearing at its apex a crown of leaves only one and a half feet 
in diameter. (See plate XVII.) These beautiful little round crowns are often 
hidden in the foliage of the Koa, so that only the gray, straight stems covered 
with leaf-sears can be seen. The plants are exceedingly numerous, but especially 

on the crater bottoms of the numerous voleanie cones, where they form the main 
vegetation. Looking down into one of these cones, one sees the tops of this 
curious plant like cabbage heads protruding up to the rim of the cone. This is 
the only lobeliaceous plant at this elevation. 

THE GREAT CENTRAL PLAIN. 

hen we step out on this great plateau from the South Kona side, we have 
Hualalai to the left, Mauna Loa to the right, and Mauna Kea in front of us. 

This great plain is composed mainly of pahoehoe lava and black cinder. The 
pahoehoe lava has often broken through, and huge caverns or eaves are visible, 

which expose again old pahoehoe lava or black cinder. The clouds gather at 
about eight o’clock in the morning around the slopes of Mauna Loa up to an 
elevation of 4000 feet, where they remain under normal weather conditions up 
to noon. At about two o’clock they encroach on to the central plateau, which 
by three o’clock is completely covered by the clouds. When eaught out on this 
plain without a compass in the fogs it is indeed exceedingly difficult to find 
one’s way. The plain is about fifty miles across and almost level, full of holes 
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and cracks into which one is likely to fall, and by going round about them one 
gets lost in no time. The slopes of Mauna Loa are very gradual on this side, 
while those of Mauna Kea and Hualalai are steep. On this plain are scattered 
many volcanic cones, mainly composed of black cinder and covered with dense 
vegetation. But especially on the crater bottoms one is likely to find interest- 
ing plants which have disappeared from the open plain, where they are eagerly 
devoured by cattle and goats, while at the bottom of these craters they are safe 
from their ravages. Anyone collecting on this plain should direct his steps to 
all these cones, as it is here only that he can obtain things of interest. 

Curiously enough, the plants found on these various cones are not always 
the same. On the plain itself, Geranium cuneatum is plentiful, besides Rail- 
lardia sp.?, Coprosma ernodeoides, a rubiaceous creeper with black, round 
berries, the main food of the native geese, besides Ohelo, Rumex giganteus, 
Styphelia tameiameia, an epacridaceous plant, Myoporum sandwicense (Naio), 
Sophora chrysophylla, the iridaceous Sisyrynchium acre, while in the black cin- 
der the caryophyllaceous Silene struthioloides and S. lanceolata thrive best. 
Both species develop a large root system having a main tap root, sometimes 
tuber-like, and often 5 inches in diameter and over a foot and a half long. The 
root is sweet to the taste, and is eaten by the natives. 

Here and there are shrubs or small trees of Mamani and N aio, among which 
one sometimes finds Suttonia and a stunted variety of Pittosporum Hosmeri. 
Dodonaea eriocarpa forms straight trees some 25 feet in height with trunks of 
8 inches in diameter. At Naahuaumni, a historic place where King Umi took the 
first Hawaiian census, near the old Judd road which leads to the 1859 flow, the 
santalaceous Exocarpus gaudichaudii, a shrub, is not uncommon, and extends 
up the slopes of Hualalai. Stenogyne rugosa var. must once have been exceed- 
ingly common, but can now only be found growing in deep fissures, which cover 
them completely, where they are safe from cattle. Osteomeles anthyllidifolia, a 
rosaceous vine of great toughness, forms dense tangles over thrown-up fissures 
in pahoehoe lava. During the morning sunshine thousands of Odynerus (Ha- 
Wailian wasps) and bees can be found flying over the sweet-scented flowers of the 
above-mentioned vine, which is called Ulei by the natives. 

The only poisonous plant in this district is a shrub, a species of Wikstroe- 
mia, with long, drooping, slender branchlets. The bark, like that of all other 
Hawaiian Wikstroemia, or Akzia, as they are termed by the natives, is extremely 
tough and very suitable for cordage. 

The crater cones in the neighborhood of Puulehua are Puuokeanue, Puuoi- 
kaaka, Pohakuloa and others. These cones support a very interesting vegeta- 
tion. Besides the plants found on the plain proper, Lipochaeta subcordata, de- 
seribed by Gray, is very numerous at an elevation of 5300 feet, and forms dense 
masses on Pohakuloa crater to the exclusion of everything else. It has previously 
only been reported from the sea shore, where it is one or two feet high, while 
at this elevation it branches diffusely, covering the whole crater, being almost 
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similar in habit to Gleichenia linearis, the well-known Uluhe or staghora fern. 
The writer has found it also on one of the other craters, but sparingly, and 
again on the lava fields of Puuwaawaa, in North Kona. 

An arborescent Raillardia about 15 feet high grows on Puuokeanue in com- 
pany with Solanwm incompletum, also found in North Kona, where it is a shrub 
5 to 8 feet tall. Campylotheca micrantha, another shrubby composite, was as- 
sociated with it. Campylotheca Menziesii var. y, was only found on one crater 
on the slopes of Hualalai on Puuoikaaka. It, however, is not uncommon on the 

Waimea side on the slopes of Mauna Kea, especially on Nohonaohae and Kemole 
crater. A species of Sida not found on the central plain proper is confined to 
Pohakuloa, where it forms dense thickets. Of trees, Santalum Freycinetianum, 

Suttonia, Wikstroemia, ete., form the main vegetation, besides Sophora chry- 
sophylla, the everpresent Naio, and Acacia Koa. The slopes of Mauna Loa are 
covered with a dense growth up to an elevation of 8000 feet, after which the 

plants become very stunted and few until we find nothing but a species of grass, 
Koehleria glomerata. 

The main trees are Sophora and Myoporum, but Aoa is wanting. Of shrubs, 
the epacridaceous Styphelia is common, together with a species of Raillardia; of 
Rubiaceae, two species of Coprosma are present, one being a creeper, the other 
a small shrub. Gahnia Gaudichaudii, Carex, and Cyperus are scattered here 
and there. The main plant covering at an elevation of 6000 feet is the grass 
Keohleria glomerata, which grows exceedingly rank and stands sometimes three 

feet high. As already mentioned, it is the last plant one sees at an elevation of 
11,000 feet. Of course, the Ohelo is also common. Noteworthy is the fact that 
Argyroxiphium sandwicense is not to be found on this side of Mauna Loa, but 
only above Kapapala at an elevation of from 7000 to 9000 feet. Besides, one 
looks in vain for the tree composites which can be met with so frequently on 

Mauna Kea up to 11,500 feet. Here on Mauna Loa only one species is present. 
The slopes of the mountain on the Kona side are mainly composed of pahoehoe 
which is of great age, and very much disintegrated; the country is covered with 

holes, which are usually overgrown with Stenogyne rugosa at the lower levels, 

5000 to 6000 feet, and harbor Vaccinium shrubs or Mamani at the higher levels. 
The lava crust is very thin and cracks like ice, which makes traveling very un- 

comfortable. At about 9000 feet we meet the first aa flow, which covers the 

pahoehoe for miles. It was ejected from a crater situated at that elevation. It 

is a triangular steep cone with sharp rims, and is called Punouno. The aa flows 

are barren and of great thickness. Many aa flows intersect the ancient pahoehoe 

at the higher levels. In traveling it is a continuous going round these flows, 

which one is occasionally forced to cross. Above 11,000 feet perfectly black, 

shining pahoehoe covers the mountain. It is extremely thin and glassy in ap- 

pearance, breaking in at nearly every step. When the writer ascended Mauna 

Loa on February 17, 1912, snow was to be found only in patches several feet 

thick. The steep crater walls were more or less covered with snow, which was 
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beautifully contrasted from the red, yellow and black colored walls of cinder. 
(See plate XVIII.) 

The crater itself showed no activity. Two small cones of reddish-yellow 
cinder mark the outbreak of 1907. The temperature at nine o’clock in the 
morning on the upper lava flows was 92° Fahr. at an elevation of about 8500 
feet. At the summit the temperature was at 60° Fahr. about noon, and sank 
during the night to 35° at an elevation of 7000 feet. A most peculiar fact is 
the presence of millions of flies at the summit of the mountain, which make a 
stay of even a few minutes most disagreeable. Besides these flies, only another 
small insect, similar to an Ichneumon, was found, covering the patches of snow 

thickly. Only a few hundred feet lower, remarkable to say, not a single fly 
could be detected. They evidently had been blown up by the wind. 

HUALALAI AND PUUWAAWAA, NORTH KONA. 

From Kealakekua toward North Kona the forest is very uniform and of a 
similar nature to that between Kapua, South Kona, and Napoopoo. At the lower 
levels Kukui forms the main tree growth, together with introduced shrubs, such 
as lantana and guava. Coffee is extensively cultivated, also sisal, and in cer- 

tain localities sugar cane. The vegetation begins to become interesting at 
Huehue, near the lava fiows on the northern flanks of Hualalai, and reaches 

its culminating point at Puuwaawaa, the richest floral section of any in the 
whole Territory. 

It is only as recently as 1909 that this region was botanically explored. The 
whole country was until ten years ago a wilderness of lava fields, and only since 
the opening of the country through the government road, ten years ago, was 
this beautiful floral region made accessible. 

MT. HUALALAI AND ITS FLORAL ASPECTS. 

Mt. Hualalai, which is the smallest voleano on Hawaii, has an elevation of 
8273 feet. Its last eruption was in the year 1801, not from the summit, how- 
ever, but at an elevation of about 1800 feet, where huge lava masses poured 

forth which changed the coast line of the region about Huehue for twenty-five 
miles from a bay to a headland. This lava flow is still bare of vegetation, with 
the exception of a few ferns and weeds. 

The lowland belt is extremely arid, rainfall being exceedingly scaree. Opun- 

tia tuna grows gregariously and is associated with many other introduced plants, 
such as Leucaena glauca, Datura stramonium, Waltheria americana, Nicotiana 

tabacum, Acacia farnesiana, and many others. 

The interesting native vegetation, which is of a similar nature to that of 

Kapua in South Kona, begins at Huehue proper. Aleuwrites moluccana is still 

the principal tree, though as one advances toward Puuwaawaa it becomes more 
searce. Antidesma platyphyllum and Antidesma pulvinatum, besides Dracaena 
aurea (Halapepe), Maba, and their usual associates are predominant. In this 
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district, however, occur many species of trees which are not found in other 
places, not even on the same island. The most prevailing tree is the rubiaceous 
Plectronia odorata (Walahee). Gardenia Brigham: (Nau) of this same family, 
only common on Molokai and Lanai, is here also to be found, but will have to 
be termed for here a rather rare plant; it has not been recorded previously from 
the Island of Hawaii. Nearly all the trees occurring at Kapua, South Kona, 
ean be found also in North Kona, with possibly one or two exceptions, though 
numerous trees occur here and not in the former locality. 

Of Leguminosae, the elsewhere very rare Mezoneurum Kauaiense (Uhiuhi) 
is here plentiful. It forms small groves by itself, while only here and there can 
a single tree be found, usually in company with the rhamnaceous Colubrina op- 
positifolia. Hillebrand records this species as a small tree. Here in this 
locality it grows to quite a good sized tree with trunks of over a foot in diam- 
eter. It is much more numerous in North Kona than in South Kona, outside of 
which the tree is not found. Of Rutaceae, which are absent in Kapua, two 
genera are represented, Pelea and Xanthoxylum. Pelea cinerea, not unecom- 
mon at an elevation of 4000 feet near the Voleano Kilauea, grows gregariously 
at 500 feet elevation and even lower, on rough aa lava fields. 

Of great interest is the genus Xanthoxylum, which has here four species; 
two belong to the X. dipetalwm type, the other two are variations of XY. Kauaiense 
and XY. Mawiense. 

Pittosporum Hosmeri is also met with quite frequently, the trees found at 
Kapua being a variety. At Puuwaawaa the fruits are nearly twice the size of 

those from South Kona, while the tree itself is also larger. 
Euphorbia lorifolia (Akoko) is a shrub at 2000 feet elevation, while 700 feet 

higher it is a tree about 25 feet high, with a diameter of 10 inches. The tree 
yields a large amount of latex, which owing to its predominance in an area of 
5000 acres will undoubtedly prove a valuable commercial product. Of Arali- 
aceae, Reynoldsia sandwicensis is quite plentiful, besides Tetraplasandra sp., 
and Tetraplasandra Hawaiiensis growing at 3500 feet. Of Sapindaceae, Sapin- 
dus saponaria is quite common, especially at Puuwaawaa proper, a rugged 
hill of 3000 feet elevation. Associated with it are Acacia Koa, Claoxrylon sp., 
Delissea undulata, a lobeliaceous plant also found on Mauna Loa, but in this 
locality much smaller in size, Xanthocylum sp. and Charpentiera obovata (Pa- 
pala). Nothocestrum breviflorum occurs on the lava fields surrounding the 
erater. A very interesting tree is Hibiscadelphus Hualalaiensis, of which 
species several trees are in existence, while of the two other species, also pecu- 
liar to the dry districts, only one specimen of each species has been discovered. 

Sandalwood is frequently met with, as well as Pisonia inermis var. leiocarpa, 
and Ochrosia sandwicensis, the latter, however, being scarcer. Chenopodium 
sandwicheum (Alaweo or Aweoweo), which in other localities is herbaceous, is 
here a small tree and very plentiful. Of vines, Canavalia galeata, Mucuna gi- 
gantea, Cocculus Ferrandianus, two species of Ipomoea and one of Breweria can 
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be observed. Asplenium adiantum nigrum, Asplenium trichomanes, Poly- 
podium pellucidum and Pellaea ternifolia, besides Psilotum triquetrum, rep- 
resent the eryptogams. 

About a mile above the government road Sophora chrysophylla (Mamani), 

together with Myoporum sandwicense, are the predominant species, with under- 
shrubs of Solanum incompletum, Campylotheca sp., and a Labiate vine of the 
genus Phyllostegia. Still higher up the lava fields are bare for a certain dis- 
tance, especially lava fields of more recent origin. The only plants observed on 
these flows are Rumex giganteus (Pawale), Gnaphalium sandwicense, Raillardia 
scabra, and xerophytie ferns, as just mentioned above. 

The region called Waihou is composed of a semi-wet forest and is situated 
at an elevation of 3500 feet. The predominant tree is first Metrosideros poly- 
morpha (Ohia lehua), which inhabits an old pahoehoe lava flow adjoining the 
rough aa lava fields; here the trees are about 40 feet high. This grove of Ohia 

lehua passes gradually into a more mixed forest, mainly Acacia Koa, Sophora, 
Myoporum, and Euphorbia lorifolia (Akoko), which in places is so thick that 

it is almost impossible to pass through it. A species of Urera grows quite tall, 
besides Cheirodendron Gaudichaudii, Suttonia Lessertiana (Kolea), lex, and 
others. Higher up oceur Pelea volcanica, Pipturus albidus, tree ferns, Cibotium, 

Broussaisia pellucida, and on the trunks of tree ferns, Clermontia coerulea. 

At 4500 feet, Metrosideros polymorpha (Ohia lehua) is stunted, as it grows 
on aa lava flows, which intersect the old forest with its trees of 80 feet in 
height at this elevation. It is the predominant tree on these flows; only ocea- 
sionally one observes Suttonia sandwicensis and S. Lessertiana. 

Vaccinium penduliflorum # var. gemmaceum assumes here the size of a tall 
shrub; here and there Stenogyne sessilis can be observed clinging to Ohia lehua. 

At 5000 feet, this vegetation gives place to a gravelly plain which is bordered 
on its northern and southern limits by heavily-forested hills or ancient craters. 
The principal trees on these hills are Acacia Koa, Ohia lehua, Styphelia tameia- 

meia, and Coprosma rhynchocarpa. This latter tree reaches quite a size in height 

and diameter of trunk, though nearly all trees are diseased, their trunks being 

all hollow and the abode of a species of sow bug (Philoscia angusticauda), which 

ean be found by millions. 

It is here that the wild native raspberry, Rubus Macraei (Akala), attains 

its most wonderful development; its runners vary from 10 to 15 feet in length 

and are two inches in diameter, climbing over Koa trees and trailing over the 

ground, thus forming almost impenetrable thickets. 

Here and there in the extensive barren lava fields and cinder plains are 

beautiful green hills covered with old giants of Acacia Koa, which from their 

elevation eseaped destruction by the fiery streams, and now appear like oases 

in a desert. 

On the northern border of this dismal plain, on the slopes of a crater, grows 
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Dubautia plantaginea, here a small tree, in company with Pelea volcanica 
(Alani). 

Finally tree growth ceases, with the exception of a few straggling shrubs of 
Sophora chrysophylla (Mamani); the ground is covered with a scrub vegetation 
of which Raillardia scabra is predominant, besides Geranium, Coprosma erno- 
deoides, Fragaria chilensis, and also Plantago pachyphylla. The erypto- 
gamous flora is composed of Asplenium trichomanes, Asplenium adiantum ni- 
grum and Polystichum falcatum var. 

At 7000 feet, Sophora chrysophylla and Myoporum sandwicense, both trees 
of about 20 feet in height at this elevation, have gnarled trunks and form the 
main tree growth. Keoleria glomerata and Panicum nephelophilum represent 
the Gramineae. 

At the summit of Hualalai the vegetation is scrubby, with the exception of 
a few Ohia lehua trees (Metrosideros polymorpha var. 3), with thick, woolly 
orbicular leaves, which grow on the rim of Honuaulu erater. The crater floors 
and slopes are covered with the ordinary eagle fern, Pteridium aquilinum, 
which on the northern side of the mountain summit forms the sole vegetation. 

The slopes of Honuaulu are covered with Styphelia tameiameia (Pukeawe), 
Dodonaea viscosa var. spathulata, and Coprosma Menziesii. (See plate XIX.) 

The summit of Hualalai is composed of a series of large craters, 200 to 500 
feet deep and several thousand feet in circumference. The highest point is 
Honuaulu, 8273 feet above sea level. Some of the walls of the craters are solid 
or composed of cinder, and almost vertical. In the rock crevasses of the 

erater walls one frequently meets with the composite Tetramolopium humile, 

the Hawaiian daisy. 
Northwest from Honuaulu, a half mile distant, is a series of craters and 

cones, one being especially remarkable for its unfathomable depth. Of these 
cones there are many. They are usually built up of aa, and have the shape of 

the well-known tufa cones. The one in question is a veritable chimney, about 

100 feet high, with a blow-hole of ten feet in diameter, the inner walls of which 

are perfectly smooth. A stone dropped by the writer in this chimney fell for 

sixteen seconds before the first reverberation could be heard. Between this cone 

and Honuaulu is a plain of pahoehoe lava, with a very thin crust which breaks 

at nearly every step, making it dangerous for man and animal to cross it. 

The slopes of Hualalai, from the Puuwaawaa side, are very steep and bear 

only one crater of considerable size, at an elevation of 5000 feet. 

This mountain is usually wrapped in clouds and only occasionally the very 

summit can be seen appearing like a little island above a sea of clouds, while 

Mauna Loa and Mauna Kea are hardly ever completely hidden from view. 

(See plate XVIII.) 
Back of Puuwaawaa its wonderful vegetation ceases and its place is taken 

by the leguminous Sophora chrysophylla and Myoporum sandwicense. Here 

and there a few composites can still be found and an occasional Euphorbia 
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lorifolia, together with Pseudomorus Brunoniana, form the last stragglers. From 
here the country merges into the great central plateau whose vegetative charac- 
teristics have already been described. 

Adjoining Puuwaawaa on the north is another interesting strip of land ealled 
Puuanahulu. The plant formation on this land is very similar to that of Puu- 
waawaa, but harbors species of trees which can not be found in the latter locality. 
In this respect the vegetation approaches very much that of Kapua or Manuka 
in South Kona. 

On the way to Puuanahulu the road leads over a bluff of about 100 feet in 
height, over which the lava flowed cascade-like. The trees growing on this bluff 
are mainly Reynoldsia sandwicensis (Ohe) and Dracaena aurea (Halapepe). 
The land forms a promontory and is in reality an ancient crater; the soil is a 
yellow loam, and no trace of lava is visible. Opuntia tuna is exceedingly num- 
erous, together with Brousonettia papyrifera, which has been cultivated by the 
natives living there. It is one of the driest districts and very few trees can be 
found, such as the above mentioned and Erythrina monosperma (Wiliwili), all 
of them trees adapted for districts with very little rainfall. 

Immediately beyond the bluff, the 1859 flow, which found its source on the 
flanks of Mauna Loa, crossed the government road. The lava is pahoehoe 
(smooth), and is bare of any vegetation with the exception of some weeds, 
such as Solanum pseudocapsicum, which is very numerous in that neighborhood. 
Beyond this comparatively recent flow is an old aa (rough) lava flow which 
supports a very interesting xerophytic vegetation. Here we find Y anthoxylum 
Hawaiiense, a small tree, also Kokia Rockii, and Alphitonia excelsa. 

Adjoining Puuanahulu is Keaumoku, a large plain with a serub vegetation 
which merges into the Parker ranch, and is really a continuation of the slopes 
of Mauna Kea. The shrubs found here are mainly Dodonaea viscosa (Aalii), 
Wikstroemia phyllyreaefolia (Akia), a low shrub with brick-red globose ber- 
ries; and a few others also common to the central plateau. From Keaumoku 
on, the country is flat and mainly grassland; the grasses growing there are 
of recent introduction, such as Cynodon dactylon, Melinis rosea, Bromus vil- 
losus, and others; mixed with them are Sida falax, Argemone mexicana, Wal- 
theria americana, Silene gallica, ete. The country is extremely dry, and when 
very windy the dirt is carried for miles and so thickly that everything appears 
to be hazy as in a dense mist or fog. 

Of interest in this locality is the large crater Nohonaohae, as it harbors still 
some of the original vegetation which covered these lands before they were 
stocked with cattle and sheep. 

Of great interest is the Labiate Haplostachys Grayana, an exceedingly 
scarce plant which, like its congeners Haplostachys rosmarinifolia and H. trun- 
cata, belongs to the dry, open grasslands. As these lands are usually used for 
ranching, these beautiful plants were of the first to be devoured by sheep and 
cattle alike. It is also only in such places as Nohonaohae, owing to the partial 
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inaccessibility to cattle, that one can still find H. Grayana; with it grows Wik- 
stroemia, Campylotheca, several species of Lipochaeta, Dodonaea viscosa, Rail- 
lardia ciliolata and Xanthorylum Hawaiiense, the latter a small tree or shrub 
with strongly lemon-scented leaves. 

The treeless plain extends over to the Waimea village, situated at the foot 
of the South Kohala mountains, at an elevation of 2700 feet. The country 
north of Waimea is extremely wet, while south of it the land is comparatively 

dry, especially so at Kawaihae. From Puukawai, a crater situated about three 
miles south of Waimea, the land is known as Kawaihaeiuka, and must have been 
once upon a time covered with a plant growth similar to Puuwaawaa now. 
Nearly all the common trees found in North Kona oceur here; the only species 
not found in Kona and growing on the slopes of South Kohala that is in Ka- 
waihaeiuka is Acacia Koaia (Koaia), a tree resembling very much the Koa, but 

differing from it in size, in its rather gnarled trunk, harder wood and very nar- 
row seed pods. It can be found, however, on the slopes of Puuanahulu, the 
boundary of North Kona. The tree is peculiar to the very dry districts and 
never occurs in wet forests, as is the case with the Acacia Koa. Hillebrand in 
his Flora reports the araliaceous Pterotropia dipyrena as growing at Kawai- 
haeiuka, but the writer was unable to find it. In fact, the land is now very open 
and only few trees ean still be found, cattle having destroyed them very rapidly. 
At 3000 feet elevation the land is swampy and the main plant covering is 
Paspalum conjugatum, with a few Sadleria ferns, instead of the dense forest 
which once here existed. 

In conclusion, the writer wishes to state that owing to the similar age of the 

Kohala Mountains to that of the West Maui Mountains, he finds it advisable to 

treat that district either separately or in conjunction with the West Maui for- 

ests and those of Waialeale, Kauai. 



THE MIDDLE FOREST ZONE. 

Next to the xerophytic forest on the leeward sides of the various islands, 
the middle forest region is one of the most interesting, as it is here that certain 
plant families, such as the Campanulaceae, tribe Lobelioideae, and Labiatae, as 
well as Rutaceae, reach their best development and become highly specialized. 

As is the case with the lower forest regions on the various islands, in re- 
gard to non-uniformity, so it is with the middle forest region, but still more 
pronounced as the various islands are of different ages, Kauai being the oldest. 

Owing to the fact that there is no typical forest for all the islands as far 
as the middle forest zone is concerned, it will therefore be of greater interest 
and value to describe the vegetative formations of this particular region on 
each island separately. 

The Island of Kauai is almost orbicular in outline and is intersected on the 
leeward side by a large canyon and several valleys, of which Kalalau, Miloli and 
Olokele are the most noteworthy. 

At 3800 feet elevation Metrosideros polymorpha (Ohia lehua) is a very com- 
mon tree and inhabits the outskirts of the middle forest zone. It is, however, 
associated with Siderorylon sandwicense (Alaa), Tetraplasandra Waimeae, the 
lauraceous Cryptocarya Mannii, previously thought to be peculiar to Kauai, but 
since found by C. N. Forbes on the Kaala Mountains on Oahu, Xanthoxylum 
dipetalum var. y., Broussaisia arguta, usually found along streams with the 
lobeliaceous Cyanea leptostegia (Hahalua), a truly superb plant of palm-like 
habit which reaches sometimes a height of 40 feet. It is associated with Cyanea 
hirtella, and Cyanea spathulata, both of which are shrubs with small flowers. 
Santalum pyrularium, the Kauai Sandalwood, forms an important tree of this 
region, while Elaeocarpus bifidus (Kalia) forms about 30 per cent. of the forest, 
following immediately after the Ohia lehua. This particular elevation has still 
some species of the lower forest zone present, as can be seen by the occurrence 
of Pterotropia Kauaiensis, Osmanthus sandwicensis, Antidesma, and others; 
while, as we enter the interior of the island, a wealth of foliage is displayed 
which can hardly be equaled anywhere in the group. 

Members of the Rutaceae are the most prominent, besides Pittosporum, of 
which P. Kauaiensis, P. acuminatum, and P. Gayanum, a species new to science, 
are of interest. The latter species occurs only on the high plateau at the 
foot of Mt. Waialeale, where the rainfall is immense. As already mentioned, 
the family Rutaceae is well represented in this floral zone. The genus Pelea, 
which has a few species in the drier regions, has not less than 14 or 15 species 
here, 10 of which are peculiar to Kauai, in the middle forest zone. They like 
heavy, gray, loamy soil, where water is often stagnant, forming small pools all 
the year round. Pelea cruciata (Piloula), and P. microcarpa (Kolokolo Moki 
hana), both recently deseribed species, are quite common in company with Wik- 
stroemia sandwicensis var. furcata (Akia), Pelea Kauaiensis, P. Knudsenii, P. 
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sapotaefolia and var. procumbens, P. macropus, P. oblongifolia (not peculiar to 
Kauai), P. barbigera (Uaheapele), and the well-known P. anisata (Mokihana), 

all are old denizens of Kauai and particularly of the middle forest zone. On 

the other islands several species of Pelea are found, but by far the most num- 
erous species are found on Kauai. On Oahu we find P. Lydgatei and P. clusi- 
aefolia, but the most common species is P. sandwicensis, whose place is taken 
on Hawaii by P. volcanica, which ascends, however, up to 6000 feet. Platy- 

desma rostrata and Pl. campanulata var. macrophylla, both species belonging 

to a strictly Hawaiian genus with almost no affinities, are to be found. Of these 
two species, the former inhabits the more dry districts, as in the forest of Kopi- 
Wai in company with Alphitonia excelsa, while the latter is usually found in the 
interior of the island, but in the Elaeocarpus forest belt. Solanum Kauaiense 
(Popoloaiakeakua) forms the undershrub, with several species of Cyrtandra and 
the very handsome composite Campylotheca cosmoides (Poolanui), a shrub with 

long, rambling branches and very large yellow, drooping flowers. The genus 
Raillardia, with its many species on Maui and Hawaii, has only one species rep- 
resented in the middle forest zone of Kauai, but this species, Raillardia lati- 
folia, is so different from those found on the other islands that one would not 

recognize its relationship at the first glance. While all Raillardiae are either 

shrubs or small trees, the species in question is really a vine or climber. The 
writer observed it on Bobea Mannii and also on Xanthoxylum, both trees of 
about 30 feet in height. The genus Dubautia, also of the composite family, 

consists of seven species, all of which can be found on Kauai, five of them being 

peculiar to the island. Dubautia plantaginea is found on all the islands of the 

group, but has many variations on Kauai, where it is very common along Waia- 

lae stream. Dubautia Knudsenii usually grows on more open slopes and ridges 

and is a small shrub, while D. raillardioides is a small tree still belonging to the 
Elaeoearpus belt. Of other Compositae especial mention must be made of the 
highly interesting Wilkesia gymnoxiphium, a very beautiful plant usually found 
on the edge of canyons and bluffs, nearly always in company with the tall and 

handsome blue-fiowered Lobelia yuccoides, which becomes 15 to 20 feet in height ; 

they are usually found in company with Styphelia tameiameia, Bobea Mannii, 

Dodonaea viscosa, and Acacia Koa, and belong to the outskirts of the middle 

forest zone. 

If we follow the Waialae stream at an elevation of 4000 feet we find many 

interesting plants, among them the new lobeliaceous Cyanea rivularis with its 

large, bright-blue flowers. It covers the steep banks or walls of this wonderful 

valley, almost to the exclusion of everything else. At the head of this stream 

these beautiful plants stand erect like palms, with their large crown of leaves 

at the top of a single 15 to 20 feet tall stem, waving gracefully in the wind. 

With it is usually found Lobelia hypoleuca, Cyrtandra begoniaefolia, and C. 

Wawrae, as well as the new Cyanea Gayana, another of the numerous Lobelioi- 

deae inhabiting this wonderful island. 
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As we advance into the interior of the island, Elaeocarpus bifidus and its 
associates give place to the araliaceous Cheirodendron platyphyllum (Lapalapa), 
which is the predominant tree with Metrosideros polymorpha; here dwell Scae- 
vola glabra, also known from Oahu, Labordea tinifolia, L. Waialealae, and sev- 
eral other species of this genus, some of which are new to science. The forest 
becomes wetter and wetter, thick, light-green moss covers the trees and ground 
alike, fern growth is abundant, and Hepaticae together with Hymenophyllums 
and Trichomanes ferns hang gracefully from every tree. The narrow leaved 
Astelia Menziesiana covers fallen trees; with it can be found the very peculiar 
caryophyllaceous Schiedea lychnoides, with large white flowers, while Schiedea 
stellarioides inhabits the drier districts. In these swampy forests the newly- 
described Lysimachia glutinosa, with large, beautiful cream-colored flowers, 
forms part of the undershrubs, but only in one locality, and that at the summit 
of the ridge leading to Kalalau. It is here that the writer discovered a species 
of Palm new to science, which has since been described by Dr. O. Beceari of 
Florence, Italy, as Pritchardia minor. It is a very distinct species and differs 
from all the rest of Hawaiian palms in the oval black fruits, which are of the 
size of a black olive, while the other species have fruits of the size of a small 
hen’s egg; besides the whole aspect of the palm is different. Of Rubiaceae, 
Straussia Mariniana and 8S. oncocarpa var. 3. grow side by side with Psychotria 
hexandra, since also found on Oahu in the Punaluu Mountains, Psychotria 
grandiflora, a small tree or shrub with beautiful cymosely-arranged white 
flowers, inhabits the dense, swampy jungle, with Cyrtandra Gayana and several 
vines, such as Stenogyne purpurea var. brevipedunculata, and one or two species 
of Phyllostegia with fragrant flowers. 

The genera Kadua and Gouldia, both endemic genera of the Family Rubi- 
aceae, are represented in this zone by many species, of which Kadua Knudsenii, 
K. Waimeae, and K. glaucifolia are the most common. These with Gouldia 
species inhabit rather the more open places where Cyanea leptostegia abounds. 

In the smaller streambeds occur several species of Pipturus, as P. ruber, P. 
Kauaiensis, and others, besides Urera, Neraudia sp. nov., Perrottetia sandwi- 
censis, Dubautia lara, Rubus hawaiiensis var. imermis, several species of Phyl- 
lostegia, Cyanea spathulata, Artemisia australis, and others. 
What is true of other genera is also true of the genus Suttonia (Myrsine). 

This genus, with its species Lessertiana, common on all the islands of the group, 
has four species peculiar to Kauai, which inhabit the swampy forests. Most 
peculiar is the fact that of the lobeliaceous genus Clermontia, which has reached 
such a wonderful development on Oahu, Maui and Hawaii, only one species (C. 
Gaudichaudii) oceurs. It is a small tree, usually growing along water courses, 
either terrestrial or epiphytic on other trees. 

Mention may also be made of the herbaceous Dianella ensifolia (Uki) with 
its lilac berries, which covers the ground thickly in the Elaeocarpus forest 
belt. Syzygium sandwicense (Ohia ha ) attains quite a height and is associated 
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with Ohia lehua, Kalia, and the rubiaceous genus Coprosma, of which C. pubens, 

. Kauaiensis and C. Waimeae (Olena) belong here. 
The third species, C. montana var. ;+ 18 only found on the high, swampy 

plateau itself in company with Lobelia Kauaiensis and L. macrostachys var. 
Kauaiensis var. nov., several species of Dubautia, and others. 

The further we penetrate into the interior the denser becomes the growth. 
Soil is no longer visible, as the ground is covered with a beautiful green carpet 
of moss, often two feet thick and saturated with water. The same can be said 
of the trees; their trunks appear to be two feet in diameter, but on investigation 
we find the true diameter to be only 4 to 5 inches, the rest being mosses and 
hepaticae of all description. It is on such trees that Polypodium hymeno- 
phylloides, P. serrulatum, P. adenophorus, and Lycopodium Mannii occur. 

The genus Diellia has several species peculiar to Kauai, as D. centifolia, D. 
laciniata, and D. Knudsenii, which belong to the swampy region. The same 
holds good of many Asplenium, Polystichum and Dryopteris species. 

In these dense forests, which harbor many species undoubtedly new to science, 
which will be described as soon as the bulky material can be worked up, we 
find large open places of several acres in area which resemble the peat bogs of 
Northern Europe. The vegetation is naturally stunted and only few shrubs 
occur. The soil in these bogs is of a gray color, loamy and heavy, and decayed 
vegetation is often found to be 10 to 15 feet deep. A bunch grass, Panicum monti- 
cola, forms large round mounds or tussocks, together with Panicum isachnoides 
of similar habit. In these tussocks we find Selaginella deflexa and Lycopodium 
erubescens, the latter, however, often submerged on the rocks in the middle o 

streambeds. The most interesting plant is Drosera longifolia (Mikinalo), one 
of the so-called insect-eating plants, which also occurs in the northern parts of 
Europe. Outside of Kauai the plant has not been found on the other islands 
of the group. 

Back of Kaholuamano, in the midst of a dense forest, is such a bog, which 

bears the name Lehua makanoe or *‘Lehua in the fog.’’ The only shrub in this 
bog is Metrosideros pumila, probably a stunted sport of Metrosideros poly- 
morpha, in whose shade the beautiful herbaceous violet, Viola Kauaiensis (Pohe 
hiwa) thrives. Jt is, however, not confined to this locality, but can also be found 
throughout the swampy forest, mainly on moss-covered tree trunks, as well as 
in Kauluwehi swamp (4210 feet), and on the summit of Waialeale, whose vegeta 
tion will be described under ‘‘bog formations.’’ 

Denser and wetter becomes the forest as we ascend the gradual slope which 
leads to Waialeale. We cross the first stream, Wailenalena, on whose banks the 
writer discovered a new violet, a variety of Viola robusta, which was named 
after the stream, var. Wailenalenae, outside of whose banks it has not been ob- 

served. It reaches a height of 3 to 6 feet, and has a woody stem, such as many of 

our violets possess. Two new shrubby species of Pelea grow in its company. As 

we approach the streams of Kailiili, Kaluiti, and Kanaholo, we find for the first 

59 



‘a
Bu
vr
 

ne
pO
Oy
 

“n
ye
O 

JO
 

pu
r[
ST
 

oY
} 

UO
 

C
U
H
S
U
R
L
V
M
 

G
H
L
S
A
Y
O
T
 

A
T
I
S
N
E
G
 

Vv
 

X
X
 

U
L
V
 

Id
 



time the very interesting haloragaceous Gunnera petaloidea (Ape ape), with its 
huge, thick, rugose, reniform leaves of sometimes five feet in diameter. Both 
banks of the streams are lined with these handsome plants, under whose leaves 
the traveler finds as perfect a protection from rain as under an umbrella. The 
stems of the plants are 4 to 5 feet tall, and can be cut with one stroke of the 
knife, though almost six inches in diameter. Associated with it is the newly- 
deseribed araliaceous T'etraplasandra Waialealae, which ascends, however, up 
to the summit of Waialeale, where it is most common. 

One would expect that in such a locality the tribe Lobelioideae would have 
many forms, which, however, is not the case. Only one species is found, which 
occurs also in the Elaeocarpus belt, and is new to science. The two species 
of Lobelia, J. Kauwaiensis and L. macrostachys var. Kauaiensis var. nov., are 
found in great numbers, especially the former, which forms often pure stands 

of several hundreds of plants in open spots. 
n the neighborhood of Kauluwehi swamp, Suttonia Kauaiensis and its 

tomentose variety form more or less tall shrubs. Cyperaceae are plentiful in the 

open swamps and forest as well, and will be mentioned under ‘‘ bog formations.’’ 
A very peculiar cyperaceous plant was found on a dry ridge leading to 

Waiakealoha. It was unfortunately neither in flower nor fruit, but was sent to 
Dr. Kiikenthal, the authority on this family. 

The common species of Gahnia and Cladium can be found at Kaholuamano 
as well as in the neighboring districts. 

THE MIDDLE FOREST REGION OF OAHU AND MOLOKAL 

The Islands of Oahu and Molokai have many species of plants in common. 
As we have seen, Elaeocarpus bifidus (Kalia) is almost the predominant tree of 

the first belt of the middle forest zone on Kauai; on Oahu the tree belongs to 

the lower forest zone and is only sparingly found above 2400 feet. On Molokai 

the tree is entirely absent, as well as on the rest of the islands of the group. The 

reason for this is probably to be found in the awkward size of the seed, which 

is about as large as a small pigeon’s egg, and dispersed by nature’s agents only 

with great difficulty or now not at a 

Of Lobelioideae, the genus Clermontia, only represented by one species on 

Kauai, achieved a wonderful development on Molokai and Oahu. The most 

common species is Cl. macrocarpa, found also in the lower forest zone at 1200 

feet elevation. Since the dying out of the once beautiful forest on the northern 

slope of Haleakala, especially between Kailua and Honomann, this shrub has 

taken possession of the land and seems to thrive where Ohia lehua trees could not 

exist. On Oahu we find the sharp ridges of the main range covered with dense 

vegetation (see Plate XX), especially so in the valleys of Punaluu and Ka- 

hana, until we reach the drier districts of Kahuku. Compositae are scarce on 

Oahu, and the genus Raillardia is practically absent. On Konahuanui several 
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species of Clermontiae abound, such as Cl. oblongifolia, which has a variety on 
Maui and is also not uncommon on Lanai; Cl. persicaefolia is, however, peculiar 
to Oahu. It is a small, handsome tree with white flowers, and is not uncommon 
in Palolo Valley along the ridge leading to Mt. Olympus. On Molokai, Cl. 
arborescens and Cl. grandiflora take the place of Cl. macrocarpa on Oahu, the 
former being especially common not only on Molokai, but also on Maui, where 
trees of 20 to 25 feet in height can be found. At the Pali of Wailau, Molokai,. 
we find Cl. pallida as the third and last species of that genus on Molokai. 

The genus Cyanea, however, finds a larger development. On Oahu, the most 
common species are Cyanea angustifolia and Cyanea acuminata, the latter not 
unlike a Delissea at first appearance, to which supposition its white flowers 
would lead one. Cyanea Grimesiana, one of the few Lobelioideae with pinnate 
leaves, is often found hidden among ferns, and when not in flower could easily 
be overlooked as such. On Molokai we find Cyanea Mannii, C. solenocalyx, and 
C. ferox, which, however, has a close relative on East Maui. C. procera belongs 
to the 2000-foot level above Kamolo, in which district, however, the forest has 
suffered tremendously from eattle, and no doubt the introduced Japanese deer 
have contributed their share of uselessness. The trees in this section are again 
Ohia lehua, mainly with Cheirodendron Gaudichaudii (Olapa), Suttonia Lesser- 
tiana, and several species of Pelea, such as Pelea Molokaiensis, P. oblongifolia, P. 
sandwicensis, ete. Of Rubiaceae, Straussia kaduana is the most common tree, 
and is distinguished from its ally S. mariniana in its drooping peduncle, which 
is usually of various lengths. Psychotria hexandra has also been found outside 
of Kauai, to which island it was once thought to be peculiar. It grows in the 
mountains of Punaluu in company with Pittosporum glomeratum, P. glabrum 
(Hoawa), Perrottetia sandwicensis, numerous species of Rollandia, and in its 
Shade grows an exceedingly interesting species of Lysimachia, which was dis- 
covered by the writer in the year 1908, and has later been named by C. N. Forbes 
as L. longisepala. In the same locality grows a tree of the family Euphorbi- 
aceae; it is a true Euphorbia, and has been named after its discoverer as Eu- 
phorbia Rockii by C. N. Forbes, who also named a species of violet found by the 
author as Viola Oahuensis. The genus Cyrtandra of the family Gesneriaceae 
reaches here a wonderful development, and it can safely be said that Oahu har- 
bors more species of that genus than any other island of the group. 

Of Palms, we find Pritchardia Martii on Oahu, while on Molokai in the 
swamps of Kawela grows Pritchardia Hillebrandii. Of Araliaceae, Tetraplas- 
andra grows in the dense forests as well as on open, exposed ridges, in company 
with Scaevola glabra, Pelea, Campylotheea, and Yanthorylum oahuense, a small 
handsome tree. On Oahu we find Tetraplasandra meiandra in many varieties 
on the exposed ridges, while the variety @ of the same species occurs along a 
large gulch near Kawela swamp in company with Pittosporum glabrum, Lo- 
belia gaudichaudii, and Raillardia Molokaiensis. Tetraplasandra hawaiiensis 
is not uncommon on Molokai, especially above Kaluaaha and in Wailau valley, 
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as well as on the Island of Lanai on the main ridge of Haalelepakai, from which 
place it had not been reported previously. Hillebrand in his Flora reports 
Pterotropia dipyrena from Lanai, especially from the main ridge; the writer, 
however, failed to find a single tree of this species, but Tetraplasandra hawaii- 
ensis being very common he comes to the conclusion that there is a possibility of 
Hillebrand having mistaken the identity of the trees in question, which resemble 
each other very much and perhaps could be mistaken one for the other when 
not in flower. 

The middle forest zone is also the home of the loganiaceous genus Labordea, 
of which many species exist, as new ones have come to light since the explora- 
tion of this group has been commenced systematically. Mention must also 
be made of the extraordinary species of Compositae belonging to the genus 
Hesperomannia. Mr. Forbes has described an interesting species which he 
found on the Island of Kauai, and the writer has found trees 30 feet in height 
of H. arborescens on Mt. Konahuanui, Oahu. The trees were originally 
found on the Island of Lanai on the highest ridge, where Hillebrand says he 
found about eight specimens of this tree. Dr. R. C. L. Perkins told the writer 
that he found two trees about ten years ago. A careful search during a six- 
weeks’ stay on that island did not reveal even a sign of such a tree once having 
existed. Our three species of Hesperomannia are very closely related to the 
Tahitian Fitchia, a genus of two arborescent mountain species. 

Of Goodeniaceae, several species belong to this region, Scaevola mollis being 
peculiar to Oahu, as well as S. chamissoniana, the latter, however, descending 
into the lower forest zone, while S. procera inhabits the mountains of Molokai, 
Maui, and Kauai; 8. cylindrocarpa being only found on Lanai on the highest 
ridge. The epacridaceous shrub, Styphelia tameiameia, is also an inhabitant 
of this zone, together with Vaccinium penduliflorum. 

Of herbaceous plants, several species of Campylotheca belong here, as well 
as several vines, as Gynopogon oliviformis (Maile), the liliaceous Smilax sand- 
wicensis (Pioi), and the myrsinaceous Embelia pacifica. Besides Euphorbia 
Rockii, a number of other species belong to this zone, such as E. clusiaefolia and 
E. multiformis, the former on more exposed ridges, especially back of Honolulu 
on one of the ridges leading to Konahuanui, where it is associated with a stunted 
form of Syzygium sandwicense (Ohia ha). 

Of Violaceae, Viola robusta, a very stout species 3 to 5 feet tall, is very com- 
mon in the dense, mossy forest, while V. Chamissoniana, a shrubby species with 

pink flowers, is found mainly along stream beds (see Plate XXI) in company 

with shrubby species of Plantago, such as Plantago princeps, not uncommon 
back of Kamoku camp, Molokai, where it grows over 6 feet tall. The Labiatae 
take here also an important place, Phyllostegia being represented by numerous 

species. Especial mention must be made of the truly superb specimens of Ste- 

nogyne Kamehamehae, which trail over the swampy ground with large clusters of 
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VEGETATION ALONG A STREAM BED on Molokai, ferns Sadleria cyatheoides. 



deep magenta flowers which are over 3 inches long. On Hawaii its place is 
taken by the also handsome species 8S. calaminthoides, while on Oahu only two 
are recorded, of which one is doubtful. 

The amarantaceous Charpentiera ovata, as well as Ch. obovata, ascend oc- 
casionally into the middle forest zone, but are really typical of the lower forest 
region. The biggest trees of the species Ch. obovata were found at Puuwaawaa, 
Hawaii, where the writer measured trunks two feet in diameter. 

A handsome plant growing along streambeds and waterfalls is the begoni- 
aceous Hillebrandia sandwicensis, the native Begonia or Akaakaawa, or as it is 
often called, Puamakanui, the big-eyed flower. It is common on Kauai as well 
as Molokai, and may still be found on Oahu. On Maui the writer found it at 
about 6000 feet elevation, in the crater of Haleakala in the Koolau gap, where 
it grew over six feet high under the shade of Perrottetia sandwicensis (Olomea). 

The queen of all is the lobeliaceous Cyanea superba var. regina, an exceed- 
ingly beautiful plant found only on Oahu, in the gulches of Wailupe and Niu, 
and in Makaleha of the Kaala range. 

Cryptogams reach also a wonderful development, especially the tree ferns, 
which have been referred to under the chapter on the Island of Hawaii proper. 
Marattia Douglasii may be called a typical fern of the middle forest zone; it is 
known to the natives as Pala or mule-hoof fern on account of its large, fleshy 

auricles, which cover the caudex and are a source of food, as they abound in 

starch and mucilage. 

THE MIDDLE FOREST ZONE ON THE ISLAND OF MAUI AND KOHALA, HAWAII 

Many of the trees found on Oahu and Molokai are common on Maui and also 

in the Kohala mountains on Hawaii, and need not be reenumerated; only men- 
tion will be made of such plants as are peculiar to the localities treated in this 
chapter. 

WEST AND EAST MAUI. 

Undoubtedly West Maui once upon a time formed a separate island and was 
in no wise connected with the extinct voleano Haleakala, which forms the bulk 
of East Maui, ascending to a height of 10,030 feet. West Maui is very much 
older than Haleakala, as no trace of a crater is visible at its summit, with the 
exception of the flat swamp called Mauna Eeke, which has the resemblance of a 
erater floor. West Maui is connected with East Maui by a narrow strip of land 
or isthmus with a mean elevation of 160 feet. The mountain mass of West Maui 
is intersected by many deep valleys or gorges, which find their source in the very 
heart of the mountain. Of these valleys, Iao is the biggest, on the eastern side, 

while it is separated on the western side by a low ridge from another valley, 

ealled Oloalu, which has a rather narrow entrance but widens out amphithe- 

atrically. 
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The extreme western side is intersected by the valley Honokawai, which 
reaches almost to the head of Puukukui, the summit of West Maui, with an ele- 
vation of 5788 feet. This valley is much narrower than either Iao or Oloalu, but 
resembles very much the northern valley called Honokahau, which finds its 
source at the head of Mauna Keke at a height of approximately 4500 feet. On 
the northeastern side are still other valleys, the most interesting one being Wai- 
hee, which has a very interesting vegetation; but owing to the enormous amount 
of rainfall is not often accessible. The streambed is narrow and enclosed be- 
tween steep walls, which makes it very dangerous should one be caught in even 
a slight rain storm. The same is practically true of Waikapu, which is south of 
lao valley. 

The vegetation in most of these valleys is rather uniform and belongs to the 

lower forest zone. As the walls are very steep, in reality vertical, it is impossible 
to investigate these, but one has to satisfy himself by exploring the gradual 
slopes on each side of the valleys, which culminate into a more or less flat plateau 
with a stunted swamp vegetation. In the Kohala Mountains on Hawaii, how- 
ever, the plateau is much more extensive and is covered by a typical middle 
forest zone formation. Metrosideros polymorpha is again a predominant tree, 
with Cheirodendron Gaudichaudii, several species of Suttonia, Pelea clusiae- 
folia, Cyrtandra pilosa, the rubiaceous Kadua formosa, together with Schiedea 

diffusa and again Gunnera petaloidea, which covers the walls of the valleys to 
the exclusion of nearly everything else. 

The ground on the slopes at 4000 feet elevation is covered with moss, hold- 
ing a tremendous amount of moisture. In such places, under the dense shade, 
grow many species of Cyrtandra, which are nearly all dense shade-loving plants. 

With it we find the terrestrial Lycopodium serratum, while Lycopodium erru- 
bescens is found on rocks in streambeds. Here also is the home of the genus 
Labordea of the family Loganiaceae, herbaceous species with orange-colored 
flowers, growing in the thick moss, while shrubby or even arborescent species 

are found mostly along streambeds together with Urera sp., Gouldia axillaris, 
and Pittosporum insigne, the latter a common but handsome tree in this loeality. 

Of Compositae, we find Dubautia lara along the edge of Honokawai gulch, 
with species of Pelea and the rubiaceous genus Coprosma. Campylotheca has 
several species at an elevation of 4500 feet, while it is also represented in the 
lowlands by one or two species. Cladium angustifolium and Cladium Meyenii 
occur on the rather windswept edges of the gulches, together with Scaevola 
chamissoniana, Styphelia and other plants. 

Of interest is the tribe Lobelioideae, which is represented here by the genera 
Lobelia, Clermontia and Cyanea. The genus Lobelia is found only near the 
swampy plateau in the more open forest which leads into the great bog, the only 
species being L. Gaudichaudii. 

Immediately below the swampy plateau are one or two miniature bogs which 
harbor Plantago pachyphylla, with its many varieties peculiar to high elevations. 
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Here also occurs a creeping species of Lysimachia, together with Lycopods, and 
other cryptogams, besides Lagenophora mauiensis, which has descended from 
the bogs above. 

One of the interesting lobelioideous plants is Cyanea atra, a plant of the 
aspect of Cyanea tritomantha (see Plate VI), to which it is related. The 
flowers, as the name atra implies, are almost black. The plants are 10 to 15 
feet tall, and grow either along streambeds shaded by Gunnera petaloidea, or 
also in dense jungles in mossy forests. In the more open forests grow Cler- 
montia arborescens, Clermontia grandiflora, and, at an elevation of nearly 5000 
feet, Clermontia multiflora var. micrantha forma montana f. n. This latter 
plant is an exceedingly handsome lobelioideous shrub, with most beautiful foliage 
and bright pink flowers. It grows neither lower nor higher, but is peculiar to 
about 4800 to 5000 feet elevation. 

The variety micrantha is found, according to Hillebrand, in Waihee Valley 
in the bare gravel along the stream, while the species is found in the same valley 
and also on Oahu, in Wailupe. Another lobelioideous plant, Cyanea macroste gia, 
resembles C. atra closely, and is found often in its company. Other species of 
the same genus are found in Waikapu, Iao Valley, and above Kaanapali, but 
more in the lower forest zone. Of trees, the araliaceous Tetraplasandra meiandra 
var. may be mentioned, which is found at an elevation of 4300 feet. Here also 
belong the Labiate vines, such as Phyllostegia and Stenogyne, though sparingly 
represented. 

EAST MAUI—HALEAKALA. 

Haleakala, an extinct crater over 10,000 feet high, makes up the whole of 
East Maui. Its vegetative covering is indeed of great interest, but has suffered 
severely the last fifty years, and represents probably an entirely different aspect 
from what it was before the slopes of Haleakala were given over to the ranch- 

man and his cattle. The lower forest zone has already been described, and we 
have to consider now mainly the vegetation between 3000 to 5000 feet on the 
northern slopes of the mountain, as on the western and partly southern slopes 
nothing remains to be considered, as the grassy plains have not even a remnant 
of the once existing forest, except in deep gulches inaccessible to cattle, from 
which we can judge of what the forest was once composed. 

The western slope of the mountain is not much intersected by gulches, the 
only one of interest being Waihou gulch. The northern slope, however, is cut 
into many gorges, such as Waikamoi, Puohaokamoa, and Honomanu. The big- 

gest, however, in the northern outlet of Haleakala at Keanae, called Koolau gap, 

while the western outlet is known as Kaupo gap. 

The interesting forest commences at Olinda in the district of Hamakuapoko 
and up to Ukulele, from which latter place the upper forest zone begins. We 
find practically the same trees in this district as on West Maui, the most com 
mon and predominating trees being Cheirodendron gaudichaudu (Olapa), Co- 
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prosma, Metrosideros polymorpha (Ohia lehua), and Acacia Koa, which has 

ascended from the upper edge of the lower forest zone. It is, however, still a 

common tree in this zone, and rivals with Olapa and Ohia lehua in predomi- 
nance. Straussia oncocarpa and Straussia leptocarpa, of the family Rubiaceae, 
belong to the 3500 foot level. 

On the open grassland between 3000 feet to almost 5000 feet, but especially 

a little over 3000 feet, is a belt of an endemic Labiate, Sphacele hastata, peculiar 

to Haleakala. It is really marvelous that this plant is still to be found in large 

numbers, as it is in the midst of a cattle ranch. On investigating, we find it 

owes its survival to its peculiar mint odor, apparently offensive to the taste of 

the cattle. All other vegetation has disappeared, though, as mentioned before, 

traces can still be found in inaccessible guiches. 

he semi-dry forest above Makawao gradually merges into the middle forest 

zone. Southeast of Olinda only grasslands prevail, though here and there many 

species of Eucalypti have been planted into symmetrical squares. 

The forest beginning at Olinda and extending all along the windward side 

of Haleakala is, however, the object of our investigation. Besides the trees al- 

ready mentioned, we find other araliaceous genera, such as T’etraplasandra mei- 

andra var. and the tall Pterotropia dipyrena (Oheohe), most common on Pun- 

kakai, an extinct crater between Ukulele and Olinda. Pittosporum insigne var. 

B, Nothocestrum longifolium, Gouldia axillaris, Perrottetia sandwicensis, and 

Raillardia Menziesii, an arborescent composite which reaches its best develop- 

ment at the lower edge of the upper forest zone, are the more common trees. 

Of Lobelioideae, Clermontia arborescens is the most common, while Cl. tuber- 

culata is the rarest. Of shrubs, we find Platydesma campanulatum var.? with a 

small Gouldia, and one or two species of Kadua, numerous Cyrtandra, a species 

of Seaevola, a few species of the rutaceous genus Pelea, and also the leguminous 

Sophora chrysophylla, which inhabits here the wet forest with Suttonia Lesser- 

tiana. Dubautia plantaginea is occasionally met with, as well as an introduced 

Cassia. 
Of herbaceous plants, we find Ranunculus Mauwiensis quite common in com- 

pany with numerous species of Labordea. Surprising is the dense undergrowth 

of Rubus hawaiiensis on the outskirts of the middle forest zone. As we pene- 

trate into the interior the forest becomes dense, moss covers the ground and 

trees (see Plate XXII), and many epiphytes, such as Astelia veratroides, with 

numerous species of ferns, especially of the genus Polypodium, abound. Pepe- 

romiae form a dominant feature of the herbaceous growth; and it is here also 

that we find two species of our Orchids, poor, measly representatives of a family 

which reaches such wonderful development and floral beauty in other tropical 

countries. Labiatae are at home in this floral zone and display a beautiful va- 

riety of forms, many of which possess beautiful flowers worthy of cultivation. 

The genus Phyllostegia displays not less than nine species, of which P. grandi- 

flora, P. glabra, and P. racemosa are the most common and beautiful. They are 
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only surpassed in beauty by the species of Stenogyne, which flower in the late 

winter months. Their large curved corollas, which are borne in large whorls, 

vary in shades from deep magenta to crimson, pink, yellow and pure white, in- 

terlacing trees or gracefully festooning branches, or, as is often the case, 

forming dense carpets covering the ground in small spots to the exclusion of 

other plants. The handsomest species are St. Kamehamehae and St. longiflora. 

Another very important feature of the vegetation is the tribe Lobelioideae, 

of which most of the species found here are new to science; they belong nearly 

all to the Sect. III., Palmaeformes, and are more or less closely related. The 
most interesting is Cyanea aculeatiflora, which, as the name implies, is covered 
with spines even to the lobes of the corolla; another peculiar new species is 
Cyanea hamatiflora with broad sessile leaves, dark-red flowers, and large purple 
fruits; the latter plant is most common on Puukakai, where it reaches a height of 
15 to 20 feet, similar to C. aculeatiflora. C. macrostegia with lobed leaves is not 
uncommon, and so is C. atra, but differing from the specimens found on West 
Maui. Cyanea ferox is here a shrub 15 feet in height with straight ascending 
branches, which together with the stem are covered with thorns; the leaves of 
this latter species are sinuate and remind one somewhat of Cyanea Grimesiana. 

Besides these tall species, two subherbaceous ones are found in the dense 
shady moss forest, the taller one of the two, Cyanea Bishopii (a new species, but 
first collected by the late E. Bishop, and referred by Hillebrand doubtfully to 
Cyanea Kunthiana?), with purple flowers, is the most common, but flowers, un- 
like the other species, in the winter months. As we cross Waikamoi, where we 
meet again with Gunnera petaloidea and Hillebrandia sandwicensis, the Ha- 
Wwailian begonia, the forest becomes more uniform. At the edge of Waikamoi 
proper, we find Lobelia macrostachys and a species of Wikstroemia, probably a 
new species. The writer crossed this forest belt from Olinda to Honomanu and 
followed along the ditch trail to Kailua. A forest as described in the above pages 

covers this stretch of land, and it may be remarked that at about 3000 feet ele- 
vation, above Honomanu, there are two clumps of Palms, Pritchardia arecina 
Bece. This palm, discovered by the writer, is new to science, and is described by 
Beccari in Webbia Vol. IV. Lower down along the ditch trail proper the forest 
has died for miles, the cause being still wnascertained. All the Ohia trees are 
dead, and only here and there a species of Tetraplasandra is struggling for exist- 
ence. Since the death of the tree growth the lobeliaceous Clermontia macro- 
carpa, so common on Oahu, has become almost the sole underbrush, with here 
and there a species of Cl. arborescens. 

What has been said of this forest belt up to Honomanu holds good for 
Keanae and Nahiku, the only exception being the presence of Siderorylon rhyn- 
chospermum at Nahiku, besides several species of Cyanea. 

The forests spoken of by Hillebrand at Ulupalakua have entirely disappeared 
and only remnants of them can be found. Cheirodendron Gaudichaudii is still 
common, besides Suttonia, and Ohia lehua; numerous still is the araliaceous 
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Pterotropia dipyrena. The undershrub is again mainly Rubus hawaiiensis. 

The species of Cyanea found by Hillebrand are gone forever; and where they 
once reared their proud palm-like crowns toward the sky there is now only grass- 
land, with herds of cattle and ugly Euealypti. The writer was fortunate enough 
to find a specimen of the long-sought-for, gorgeous Cyanea arborea in that locality 

in a small galch inaccessible to cattle. It was the last of its race. He scoured 

the country for miles searching for the handsome Cyanea comata, but his 
searches were in vain: it had vanished forever. 

THE MOUNTAINS OF KOHALA, HAWAIL 

Above 3000 feet in the mountains of Kohala we find the vegetation similar to 

that of East and West Maui. Metrosideros polymorpha, Cheirodendron Gaudi- 
chaudu, and a host of species of Pelea are the most common trees. Like West 
Maui, the Kohala mountains are intersected by many deep gorges, of which the 
biggest are Waipio and Waimanu valleys, which are followed toward the west 
by Honokanenui, Honokaneiki and Pololu valleys; beyond them the country 
becomes flatter and only little gulehes descend to the sea. (See Plate XXIII.) 
All the sugar plantations of this part of the Island of Hawaii are situated here. 
As we advance farther west the land becomes very dry and is bare of vegetation. 

Back of Waimea village, which is situated at an elevation of 2700 feet, the 
mountains are intersected by only a few small gulches. The summit is called 
Kaala, and has an elevation of 5500 feet. The most prominent gulch on this 
side is Holokaiea. The valley of Waipio is very large and is divided into many 
other gorges of great interest. Hiilawe and Waima are minor valleys, while 
Alakahi and Kawainui, the latter a continuation of the former, reaches almost 
to the center of the mountain. The walls of these valleys are vertical and nearly 
3000 feet in height, with hundreds of waterfalls. Clouds hover nearly con- 
stantly over the ridges, and the traveler is lucky if he gets a glimpse of the 

depths below him. It is on these flats on each side of the valleys that the botan- 
ist finds a most interesting collecting ground. 

It is only recently that this part of the land was made accessible through 
the so-called upper Hamakua ditch trail, which leads to the headwaters of Ka- 
wainui gorge, opening to the botanist a most interesting field. Not less interest- 
ing is the land back of Awini in Kohala proper. On these flat forest lands the 

trees do not grow to any size, but are more or less stunted and covered with 

numerous mosses and hepaties, and are also festooned with Astelia veratroides, 

Vaccinium, and many ferns. Of great interest is the rutaceous genus Pelea, 

which has many forms here. One species new to science has extremely large 

capsules, and when bruised emits an even stronger odor than Pelea anisata of 

Kauai. Xanthoxylum is represented only by one species, which is new, and shall 

be known as Xanthoxylum Bluettianum sp. n., in honor of Mr. P. W. P. Bluett of 

Kohala, through whose courtesies the writer was enabled to explore this won- 
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derful country. Labiatae are represented numerously, the most common being 
Stenogyne calaminthoides and several species of Phyllostegia. 

The tribe Lobelioideae reaches a most remarkable development, but especially 
the genus Clermontia, the species parviflora being the most common. not only 
in this district but in all the wet forests on Hawaii. Clermontia K ohalae, a new 
species with dark-purple flowers, is found on the lower Kohala ditch trail as 
well as Awini. The largest flowered species, however, occurs at an elevation of 
4200 feet, and is very variable in leaf as well as flower. It is also new, and was 
named by the writer Cl. drepanomorpha. It is associated with another new 
species of the same genus named Cl. leptoclada. At least five more species of 
this genus can be found, nearly all of which are new and were discovered by the 
writer. The genus Clermontia forms a large percentage of plant growth in the 
upper Kohala mountains, which is not the case either on Waialeale, Kauai, or 
Puukukui, West Maui. As on the other mountains so also here we find Coprosma, 
Cyrtandra, Tetraplasandra, and at an elevation of 3000 feet the interesting palm 
Pritchardia lanigera, differing from the other Hawaiian palms in its woolliness 
of leaf and spadix. Schiedea diffusa makes here also its appearance with several 
Labordea, and the lobeliaceous Cyanea pilosa. 

In more open boggy places we find Raillardia scabra, Raillardia sp., a new 

species of Plantago covered densely with long gray hair, Lycopods, Selaginella 
deflexa, Schizaea robusta, and other species. Suttonia sandwicensis is also not 
uncommon. At 4500 to 5000 feet elevation the forest is exceedingly wet and the 
ground covered with mosses two feet or more thick. On this high plateau are 

numerous volcanic blow-holes which are a constant danger to the traveler, as 

they are hidden from view by shrubs which grow on their sides and also by 
vines and moss. These blow-holes are often several hundred feet deep, and 

sometimes only 10 feet or so in diameter. As already said, they can seldom be 

perceived, but can always be heard, as water from the swamps drains into them, 

making the sound of a miniature waterfall. In this extremely wet, mossy forest 

the writer collected a great quantity of material which, owing to continuous field 
trips, has not yet all been worked up, but undoubtedly will result in the determ- 
ination of many new forms. 

Here also the writer found growing in the beautiful light-green moss a va- 
riety of Viola mauiensis which he named var. Kohalana. This is the first violet 

recorded from the Island of Hawaii. The flowers are blue, while the plant 

stands about five feet high. At the summit of the mountain a white-flowering 
form was found. 

Until the material of this region has been thoroughly worked out the descrip- 
tion now given will have to suffice. In general, the vegetative characteristics are 

the same as on West Maui. On the steep slopes of the valleys, especially along 

the sides of the enormous waterfalls, we find Gunnera petaloidea, the Ape ape 

of the natives, besides many ferns usually common to all wet districts of the 
higher levels. 
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PLATE XXIV. 

LOBELIA MACROSTACHYS growing in the open swamps of Molokai. 



Of Gramineae, the following may be recorded: Polypogon monspeliensis, 
found in open places, often in pools; Isachne distichophylla, and Eragrostis 

grandis, the latter usually at lower elevation along streams. Cyperaceae are 

also more or less common, especially on the edges of the cliffs of Kawainui and 
Alakahi. Mention may be made of Cladium Meyenii, Uncinia uncinata, usually 

along streambeds and waterfalls, Cladium angustifolium, and Cyperus strigosus 

var. insularis Kiikenth. The juncaceous Luzula hawaiiensis, resembling very 

much a Cyperaceae, is also very common. 

THE BOG REGION. 

The bog region is usually confined to the summits of the mountains of the 

older islands or portions of islands, with an altitude of little over 5000 feet. 
Waialeale, the summit of Kauai, at an elevation of 5280 feet, represents 

such a bog, as well as Puu Kukui, the summit of West Maui (5788 feet) and 

Kaala, the summit of the Kohala mountains on Hawaii (5505 feet). All these 

three localities have many species of plants in common, but also each locality 
has again its peculiar species. 

he summits of these mountains are nearly always throughout the year en- 
wrapped by clouds, with the exception of a short period during which the south 

wind prevails. The best season for visiting these wonderful places is in October 
ant the frst part of November. The rainfall in these localities is enormous, but 
nv definite record has been kept in these places, with the exception of Waialeale, 
where the U. S. Geological Survey placed a rain gauge with the capacity of hold- 
ing 120 inches. The writer ascended Waialeale for the second time on October 
20, 1911. One month before the rain gauge had been emptied. On arrival at 
the summit on the above date the rain gauge was found overflowing. 

It may, however, be remarked that these bogs, with their peculiar fiora, are 
not always confined to the summits of the mountains of an altitude of 5000 feet, 

but can also be found in the midst of the middle forest zone at an elevation of 
usually 4000 feet. Thus we have four bogs on Kauai besides Waialeale. The 
biggest one is situated a few miles back of Halemanu and extends almost to the 
edge of Wainiha gorge; this bog is known as Alakai swamp, and is about one 
and one-half miles across. Another much smaller bog is Kauluwehi swamp, 
situated at an elevation of 4200 feet, back of Kaholuamano on the trail to Waia- 
kealoha waterfall; the smallest one is Lehua makanoe, ‘‘Lehua in the fog’’— 

only about a mile back of Mr. F. Gay’s mountain house. The next, though 
larger than either Kauluwehi or Lehua makanoe, is the bog of Wahiawa, at a 

much lower elevation than those previously mentioned. 
On Molokai there is only one bog worth mentioning, and that is Kawela 

swamp, back of Kamoku, not far from Pelekunu gorge. (See Plate XXIV.) 

On Maui we have besides Puu Kukui, the bog Mauna Eeke, situated above 

Honokahau gulch at an elevation of about 4100 feet. It is indeed of interest to 

note that most of the species of plants found on Puu Kukui are not peculiar to 
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the bog region, but have been found by the writer on the steep walls in Kaupo 
gap in the crater of Haleakala. 

In the Kohala Mountains there are several bogs besides the main one at the 

summit, the names of which are not known to the writer. 

THE BOGS OF KAUAI. 

In the bogs situated on the central plateau we find the vegetation the same, 

while the great bog of Waialeale has its peculiar species besides most of those 
found in lower situated bogs. 

The turfy soil is covered with tussocks of Gramineae and Cyperaceae, mainly 
Panicum monticola, Panicum imbricatum and P. isachnoides, together with the 
eyperaceous Oreobulus furcatus. 

On these tussocks of grasses and Cyperaceae we find the European Drosera 
longifolia (Mikinalo), the so-called insect-eating plant, embedded. It has been 
said that D. longifolia is hardly ever found without its associate D. rotundifolia, 
but here on Kauai it is the only representative of the family Droseraceae. Dro- 
sera longifolia is more common in the lower swamps than on the summit, where 

only few specimens of it have been found. Between these tussocks crow small 

bushes of Ohia lehua, or really called Lehua makanoe, from whieh one locality 
derives its name. The plant has been named by Heller Metrosideros pumila. In 
its shade grows the handsome blue-flowered violet, Viola Kauaiensis. Habenaria 
holochila was found by the writer in Alakai swamp in the turf, growing erect 
about three feet in height. It is the third species of our poor orchids. 

The swamps are bordered by many tall-growing Cyperaceae, as Carex sand- 
wicensis, which forms stands 4 to 5 feet high, together with Cladium sp., probably 
new, a tall plant with long, sealy, creeping rhizomes, with stems often 10 feet 
high. In the swamp proper we find Carex montis Eeka, Rhynchospora 
glauca var. chinensis, Deschampsia australis, Selaginella deflexa, Schizaea ro- 
busta, Styphelia imbricata var. struthioloides, a creeper, a species of Wikstroe- 
mia, Suttonia sandwicensis £ var. denticulata, Vaccinium penduliflorum, ete. 

The summit of Kauai, Mt. Waialeale, was visited first by Wawra, the botanist 
of the Austrian exploring expedition, in the year 1871; and it is peculiar that 
no other botanist or botanical collector had eared to visit the mountain again. 

The writer ascended Waialeale in the year 1910 and again in 1911. The 
second time the ascent was very much facilitated through the trails which had 
been cut by the men of the U. S. Geological Survey. The vegetation of Waia- 
leale is extremely. interesting, and several new species were found and described 
by the writer. The ridges leading to the summit have an entirely different plant 
formation, composed of peculiar species. One of the striking plants is Pelea 
Waialealae (Anonia or Alaniwai), which grows together with Suttonia lanceo- 
lata, a very distinct species, both being shrubs but occasionally becoming small 
trees. Of Compositae we find Dubautia laxa var. pedicellata Rock v. n., which 
is here a shrub 10 to 15 feet high, in company with the rutaceous Pelea orbicu- 
laris var. ? and Pelea sp. ? and Dubautia paleata. A few small species of La- 
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bordea are not uncommon on the mossy tree trunks. Here we also meet with 

Lobelia Kawaiensis and Lobelia macrostachys var. Kauaiensis with deep erim- 
son flowers. As we ascend, we enter the open plateau or bog with still a few 

shrubs, and even higher up in little depressions we find trees such as the 
newly-described Tetraplasandra Waialealae, the second species of Tetre- 

plasandra that is to be found on this island. Cheirodendron platyphyllum 
is also found here as a small tree with sinuate-serrate leaves, while at 
lower elevation the leaves are entire. Among such shrubbery grows Lobelia ma- 

crostachys var. Kauaiensis, while L. Kauaiensis with either a simple or com- 

pound candelabra-like spike, with cream-colored purplish-streaked flowers, pre- 
fers the open, flat swamp where the vegetation is stunted. Labordea Waialealae, 
a shrub, is peculiar to this locality, as well as Labordea fagraeoidea var. pumila, 
which is subherbaceous. Pittosporum Gayanum var. is here a shrub, differ- 
ing from the species in its being glabrous throughout; with it occurs a stunted 
form of Eurya sandwicensis var. with rather large fruits; and also a species of 
Wikstroemia. 

In the open bog proper, we meet with the already-described Cyperaceae and 
Gramineae, besides a species of Cyperus and Deschampsia australis var. pumila. 
Astelia Waialealae is scattered over the ground plentifully, but is, however, not 

peculiar to Kauai, as it has been met with by the writer in Kawela swamp on 

Molokai. 
A curious species of Dubautia, named D. Waialealae, grows at the summit 

proper. On the outskirts together with the other shrubs grows Lysimachia 

Hillebrandii var. venosa, with rather long herbaceous branches. 
In the grassy tussocks we find again Viola Kauaiensis, but only very small 

plants; in Sphagnum moss the pretty Geranium humile var. Kauaiensis (Nohu- 

anu) oceurs together with Plantago pachyphylla var. Kauaiensis, and Acaena 

exigua, as well as Sanicula sandwicensis var. ., with leaves much less incised; 

this latter plant had not been recorded previously from Kauai. Wawra’s Plan- 

tago pachyphylla var. pusilla occurs only in one locality, called Kawakoo. Me- 

trosideros pumila is here a small glabrous creeper only a few inches in length. 

Another variety of Plantago pachyphylla, which is wholly glabrous, occurs at 

the summit, and is here named var. glabrifolia Rock v. n. Lycopodium venus- 

tulum var. herpeticum is found trailing at the summit in company with Ste- 

nogyne purpurea var. Lobelia Kauaiensis is an exceedingly handsome plant and 

is quite common at the summit. It differs very materially from L. Gaudichaudii, 

so common on Puu Kukui, West Maui, and when seen in the field no botanist 

ean help but see the specifie distinction. 
Of interest may be the names of the various localities on the summit of Waia- 

leale. Immediately after leaving the ridge leading into the open plateau a large 

patch of bright-red dirt is discernable; the natives used to go to this place, 

which they called Kaluaalaea, for this dirt, which they used for paint. The first 

point or hill on the plateau is called Honunamanu; where the rain gauge is 

situated the place is known as Manakauaalakai; the highest point, on which the 
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copper plate of the U. 8. Geological Survey is enclosed in cement, is Kapailoahiki. 
Where the Hetau is situated is Kawakoo, then comes a pool called Waialeale, and 
beyond it a hill overlooking Wailua, which is known as Waikini. 

THE SUMMIT BOG OF WEST MAUI, PUU KUKUI, ELEVATION 5788 FEET. 

Puu Kukui is a large, open, more or less flat plateau, composed of light-gray, 
heavy, loamy soil. The vegetation is stunted, with the exception of such as 
occurs in depressions or small gulches, and at the head of Iao Valley, where 
trees belonging to the middle forest region abound. 

The whole of Puu Kukui is a second Waialeale of Kauai, though a number 
of plants are peculiar to the former. We find the same globose tussocks of Ore- 
obulus furcatus and the very interesting Carex montis Eeka, besides Grami- 
neae, such as Deschampsia australis forma longius aristata, Calamagrostis Hille- 
brandi Hack. (nov. nom.), and others, while the juncaceous Luzula hawaiiensis 
var. glabrata grows in their company. One of the most striking vegetative fea- 
tures is the great abundance of the very beautiful Lobelia Gaudichaudii. In 
certain parts this plant covers the ground, and in the month of August it is in- 
deed a beautiful sight. At about 5000 feet elevation these Lobelias are only 

about 3 to 4 feet high, while at the extreme eastern end of this interesting bog 

the plant is from 8 to 15 feet high and branches eandelabra-like into usually 
five erect racemes, bearing from 40 to 80 flowers each, while the plants in the 
open bog have only one pyramidal raceme about 2 to 3 feet long. The flowers 
are much larger than those of L. Kauaiensis, found on Waialeale, and also hand- 
somer ; they are cream-colored with a slight pinkish tinge, and are three inches 
long and an inch wide. Lobelia macrostachys is here absent, while represented 
on Waialeale, Kauai, by a new variety. The beautifully branching Lobelia 
Gaudichaudii found on the brink of Iao Valley is certainly distinct from the one 
described by DeCandolle in many particulars, especially in the very long lanceo- 
late acuminate bracts, and shall from now on be known as var. longibracteata 
Rock, var. nov. 

Next to the Lobelioideae found at the summit, the Compositae have three 
representatives. Of greatest interest is the very handsome Wilkesia Grayana, 
with its 5 to 8 feet tall stem, bearing a dense crown of verticillate leaves, out of 
whose center the inflorescence comes forth as a large foliaceous raceme of one 
and one-half to two feet in length, bearing yellow globose flower heads of about 
10 lines in diameter. There is only one other species known of this interesting 
genus, W. gymnoxiphium. It occurs in the dry districts of Kauai, especially on 
open wind-swept cliffs in company with Lobelia yuccoides; while W. Grayana 
grows in the open bog, which receives an enormous amount of rainfall. 

The second interesting genus is Argyroxiphium, which also belongs to the 
most ancient of Hawaiian Compositae, though of American aftinity. These two 
genera are undoubtedly the oldest denizens of the Hawaiian Islands. The genus 
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Argyroxiphium with its two species, sandwicense and virescens, has hitherto 

been found only in the drier upper forest region in black voleanie ash at an 
altitude of from 8000 to 10,000 feet. At the summit of Puu Kukui is a small 
species of this genus growing in a veritable pool, but only in one locality. The 
plant was not in flower at the time of the writer’s visit, but it can be said that 
when the plant is fully known it will undoubtedly represent a new variety or 
intermediate form between A. sandwicense and A. virescens. The leaves of the 
plants in question are neither silvery nor green, but are covered with a bluish, 

somewhat silvery or glauceous pubescence. 
Lagenophora mauwiensis is very common in the turfy soil in company with the 

creeping Geranium humile with pink flowers. Acaena exigua, which is very 
searce on Waialeale, is here exceedingly common, together with Viola mauiensis. 

Remarkable to say, Drosera longifolia, so common on Kauai, is here absent. A 
small creeping Metrosideros is also present with Lycopodium venustulum var. 

and Styphelia imbricata var. struthioloides. 

The writer met with a single plant of Lycopodium Haleakalae resembling 
very much L. erubescens, but stouter and not reddish. Several species of lich- 

ens grow on the exposed gray loam, such as Cladonia, Stereocaulon and others. 
At the extreme eastern end of the bog on the brink of Iao Valley the tree 

growth is mainly Cheirodendron Gaudichaudii, Suttonia sp.?, Pelea sp., Metro- 
sideros polymorpha, and the lobelioideous Clermontia grandiflora. All the trees 
are covered thickly with moss and hepaticae or Liverworts. The swamp of 

Mauna Eeke harbors the same vegetation as that of Puu Kukui with possibly one 
or two exceptions. 

THE UPPER FOREST REGION. 

The upper forest region extends from about 5500 feet elevation up to 11,500. 
Of tree growth we can practically say that four species form the main trees. 

The most predominant of these is the leguminous Sophora chrysophylla (Ma- 

mani), and, secondly, Myoporum sandwicense (Naio), and on the lower edge of 

the upper forest zone, or as on Mt. Haleakala at 7000 feet elevation, Acacia Koa 

(Koa), with Metrosideros polymorpha (Ohia lehua). These four species form 

the main tree-growth, while here and there we find the rubiaceous Coprosma 

montana at 9000 feet elevation and with it the arborescent Compositae Raillardia 

arborea up to 10,000 feet, while R. struthioloides can be found up to an elevation 

of 11,500 feet; the two latter, however, only on Mauna Kea (13,823 feet), Ha- 

waii. Raillardia Menziesii is found at an elevation of 6000 to 8000 feet, and 

on Mt. Haleakala is the largest species in the genus Raillardia, but is a shrub 

at the higher levels up to the summit. 
On Mauna Loa tree-growth ceases at a little above 8000 feet; the tree com- 

positae found on Mauna Kea and Haleakala are, however, absent on Mauna Loa. 

Santalum Haleakalae, a species of Iliahi or Sandalwood, is peculiar to Haleakala, 

Maui, and can be found at from 7000 to 8500 feet elevation. This same species 
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PLATE XXYV. 

ARGYROXIPHIUM SANDWICENSE yar. MACROCEPHALUM (Ahinahina, Silversword) 
growing in the crater of Haleakala, Maui, elevation 7500 feet. 



was, however, observed by the writer on the lava fields of Auahi, southern slopes 
of Mt. Haleakala, at an elevation of 2000 feet. Naturally the species was not 
stunted but developed to a fine looking tree; only a single tree was found at the 
lower level, while at 8000 feet it is not uncommon, especially at the very head 
of Waikamoi or Honomanu gulch. 

The Compositae form quite a large part of the vegetation of the upper haus 
zone and are most numerously represented on Haleakala. 

The mountains which possess an upper forest flora are, according to age, 
Haleakala (10,030 feet), Maui; Mauna Kea (13,873 feet), Hualalai (8273 feet), 
and Mauna Loa, the youngest, (13,675 feet), Hawaii. All four mountains are 
volcanoes, three of them extinct, while Mauna Loa becomes still periodically 
active. 

Haleakala is entirely different in formation from the other mountains; it has 
a summit crater of huge dimensions having a circumference of nearly 23 miles, 
is 2000 feet deep, and is covered at the bottom with numerous cinder cones, of 
which the highest is 1030 feet. 

The crater has two outlets, one on the north side called Koolau gap, and an- 
other on the southern side called Kaupo gap. The former gap is, up to an ele- 
vation of 6000 feet, an impenetrable tropical jungle, while the latter is compara- 
tively dry and covered with more or less scrub vegetation. The largest portion 
of the crater is bare of vegetation, being composed mainly of extensive aa 
(rough) lava flows and huge fields of black voleanic ash; it is in the latter that 

the most beautiful Argyroriphium sandwicense var. macrocephalum (Ahinahina 
or Silversword) thrives best. They still occur in thousands in Haleakala crater, 
but are indeed very scarce on Mauna Kea, and more so on Mauna Loa and Hua- 

lalai. The steep slopes in the upper part of Kaupo gap are covered with this 
most beautiful plant (see Plate XXV), which flowers from July to October. 
Wild goats are doing great damage to it, as they devour it eagerly, and so also 

do cattle, the arch-enemy of the Hawaiian forests. In earlier days this interest- 
ing plant was also found plentifully on the slopes of the mountain, but it has 
now vanished since tourists began to ascend to the mountain summit. 

Raillardia platyphylla, a shrubby composite, is quite gregarious along dry 

streambeds, especially along the upper part of Waikamoi near Puunianiau crater, 
while Rk. Menziesii grows as a tree at 6000 feet elevation and becomes a common 
shrub at 9000 feet near the summit. Of great interest is the green sword-plant, 

Argyroxiphium virescens, which is peculiar to Haleakala and found together 
with the plants just mentioned. It usually grows on the edges of cliffs in com- 

pany with the silversword, and is especially common near the base of Puunianiau 

erater. It has been observed in the crater of Haleakala itself, but not on the ash 

fields, as its congener, but in Kaupo gap along dry streambeds between rocks, 
together with Lobelia hypoleuca var., Dubautia plantaginea var., Raillardia 
sp., ete. 

Vaccinium reticulatum (Ohelo), with its delicious berries, covers the moun- 
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tain slope, with another species which has lately been described as Vaccinium 

Fauriei, a very distinct plant, with large, glaucous berries and small leaves; it 

grows much taller than V. reticulatum, and its berries are better tasting than 

those of the latter. 

Rubiaceae are also not uncommon. We find again Coprosma ernodeoides 

(Kukainene), Coprosma montana, and C. menziesii, with Sanicula sandwicensis, 

Plantago pachyphylla, Fragaria chilensis (the Chilean strawberry), and the iri- 

daceous Sisyrynchium acre, onee employed in tattooing by the Hawaiians. 

Ranunculus Hawaiiensis (Makou), the Hawaiian buttercup, is not uncommon 

on Puunianiau crater, and exceedingly plentiful on Mauna Kea, especially above 

Waiki and the craters Kaluamakani, Moano, ete. Silene struthioloides is found 

in black cinder in the erater, as well as on the slopes. Metrosideros polymorpha 

var. #. and °% are usually found in gulehes, together with Suttonia sp., Dodonaea 

eriocarpa, Sophora chrysophylla, and others. 
Special mention must be made of the wonderful development which the tem- 

perate genus Geranium has reached in these islands. Like the Violaceae, it has 

become arborescent and evolved into many species. The Hawaiian species of 

Geranium form a distinet section in the family, called Newrophyllodes. All 

species have a peculiar type of leaf which varies in size, shape, and pubescence. 

Geranium tridens is the common shrubby form which can be seen mixed with 

Sophora chrysophylla; its leaves are covered with a bright-silvery pubescence, 

and are tridentate at the apex, whence the name. It is the most common species 

on Haleakala, while G. arborewm is searcer. It is usually found in sheltered 

places near Puunianiau crater. The leaves are the largest of any of the Ha- 

waiian Geraniums, and are not silvery; the flowers are a purplish-red ; the petals 
are unequal, giving it the appearance of a violet. The name arboreum would 

have fitted better to G. multiflorum var. canum, which is, indeed, a small tree, 

15 feet in height, with a trunk of about 10 inches in diameter, while the former 

is a large shrub with drooping, rambling branches. G. multiflorum var. canum 
is not uncommon in the crater, but is found especially in Kaupo Gap, where it 

grows on upheaved aa lava, or fissures, together with Artemisia australis. 

Geranium ovatifolium, also a shrub, is found on the north bank of Haleakala 

crater. 

Labiatae are not very conspicuous in this region, though a few species of 

Phyllostegia and Stenogyne are not uncommon. One St. microphylla the writer 

found entangling Santalum Haleakalae; the leaves are very small, measuring 

only about three lines in length; the flowers are very inconspicuous and green. 

The epacridaceous shrub Styphelia tameiameia (Pukeawe) is the most common, 

while St. imbricata, very common on Mauna Kea, is only found near the summit 

of Haleakala. Tetramolopium humile and T. Chamissonis var. arbuscula, the 

Hawaiian daisies, occupy cracks between rocks and can also be found in black 

cinder. 
The most interesting discovery, icueey. made by the writer is a new species 
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of the large tribe Lobelioideae. It is a rather handsome tree, undoubtedly one 
of the oldest types of Lobelias, and has an almost antediluvian appearance. This 
striking plant, of which only three trees are now in existence, is a species of 
Clermontia, and is described in this volume under the name Clermontia Hale- 
akalensis. It was found on the inner slopes of Puunianiau erater at the head of 
one of the numerous small gulehes which find their origin in this crater basin. 
The trees were thickly surrounded by Rubus hawaiiensis and Sophora chryso- 
phylla. It flowered during the month of October. If not protected from the 
cattle, which are very fond of the thick, fleshy leaves of this wonderful plant, it 
also will join the others of its race, as Cyanea arborea and Cyanea comata, which 
have vanished forever. 

Of Gramineae, or grasses, mention may be made of the following: Koeleria 
glomerata, and var. nov. rigida Hack., and the newly-described Argrostis Rockii 

Hack., which was discovered by the writer at an elevation of 9700 feet between 
rocks near the summit of the mountain. Hackel, who described the plant, says 
that it is an excellent species and is nearest related to A. varians, which, how- 
ever, is no xerophyte, as is A. Rockii. 

The vegetative formation of the upper forest zone on Mauna Kea and Mauna 
Loa has already been described in the chapter on Hawaii. Mention may be 
made, however, of the introduced, or rather naturalized, flora of this region. 

Veronica arvensis grows as a weed among rocks and on the pasture lands above 
6000 feet elevation with Sonchus oleraceus, which, by the way, was the last plant 
observed on Mauna Kea at an elevation of 12,000 feet, where it was prostrate 

with leaves and flowers closely pressed to the ground, with a long root-stock. 
Gnaphalium sandwicensium and G. luteo-album grow side by side in the black cin- 
der and between rocks. One of the most common plants is Senecio vulgaris, 
which ean be observed up to an elevation of 10,000 feet and even higher; Cheno- 

podium album is often found in its company. 

Since the introduction of grass seeds by the ranchmen to improve their pas- 
ture lands, many undesirable grasses and weeds have come with them. We find 
Poa annua on the slopes of Mauna Kea together with Cynodon dactylon, Bromus 
unioloides, and Eragrostis atropioides, which, however, is a native grass originally 

found on Haleakala, Maui. Also Hordeum murinum var. leporinum, Lolium 
multiflorum, a very tall grass, usually found in company with Malvastrum tri- 

cuspidatum, which for that part of the district forms a valuable fodder plant, 

owing to the absence of anything better. Bromus villosus occurs here and there 

in patches, while Poa pratensis is found scatter 

The following Cyperaceae occur in this region: Dares macloviana on Moano 

hill, Carex sandwicensis scattered over the whole of Mauna Kea, and a new va- 

riety of the same about to be published by Rev. G. Kiikenthal. 

In conclusion, a few words may here not be out of place, describing briefly 

the floral aspects of Lanai, Niihau and Kahoolawe. 

The Island of Lanai is the best forest-covered island of the three last men- 
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tioned. It has an altitude of about 3400 feet. Two main ridges run parallel the 
length of the island, and are called Lanai hale and Haalelepakai, the former being 
the highest. On the leeward side of these mountain ranges is a flat plateau con- 
sisting of about 24,000 acres, having an elevation of approximately 2000 feet; 
the southeastern end toward Manele is covered with the cactus Opuntia tiie 
(Panini) exclusively. This plateau must have been once upon a time covered 
with a xerophytie vegetation similar to that of the Kipuka Puaulu on Hawaii 
near the Voleano Kilauea. 

The main ridges of Lanai are covered with a similar vegetation to that of 
Molokai above Kamolo, but are not as wet as the latter, though here and there 
swampy spots can be found in which the newly-described var. lanaiensis of Viola 
Helena oceurs. Peculiar to these ridges are the thymelaeaceous Wikstroemia bi- 
cornuta, the lobelioideous Cyanea Gibsonii, and the goodeniaceous Scaevola 
cylindrocarpa. The most common composite at the summit ridge is Dubautia 

laxa var. hirsuta. One of the rare and interesting compositae, Hesperomannia 
arborescens, of which a few trees were seen about ten years ago, has vanished 
forever. Xanthoxylum has several species present, and so has also the genus 
Pittosporum, which on Lanai has the most varying species. That this particular 
genus is in these islands dependent on insects for fertilization is brought out by 

these numerous variations. It is difficult to arrange the classification of the va- 

rious species according to their capsules, as the writer had observed on Lanai not 

less than three capsules of different species on a single flower cluster. 
Araliaceae has several species here, especially the genus Tetraplasandra, of 

which the newly-deseribed 7. Lanaiensis is peculiar to Lanai; with it oceurs 

Suttonia Lanaiensis and Siderorylon spathulatum, the latter a small tree with 

cone-shaped yellow fruits. 
Very interesting is the vegetation in the valleys of Mahana, Koele, and Kai- 

holena, which is of a xerophytie character. Lobelioideae are here rather scarce, 

and, as already mentioned, the tribe has only one species peculiar to Lanai. 

The extreme western district of Lanai is covered with an interesting mixed 

or dry forest, mainly composed of Osmanthus sandwicensis, Sideroxylon spathu- 

latum, Nothocestrum sp., Chrysophyllum polynesicum, Suttonia sp., Plectronia 

odorata, Gardenia Brighami, Bobea Hookeri, and others. 

The land has been very much eroded and portions of this interesting wood- 

land are now buried beneath earth and sand dunes, only the tips of trees pro- 

truding through the earth. 
The windward side is exceedingly barren and only the xerophytie Pili grass, 

Andropogon contortus, grows between the rocks, together with Waltheria ameri- 

cana, Sida fallax, and, lower down, Gossypium tomentosum. The gulches of 

Mauna Lei and Nahoku are almost barren, the latter very much so. Mauna Lei 

is exceedingly interesting from a geological standpoint. Vegetation is very scarce 

and only few trees can be found, as Erythrina monosperma (Wiliwili) and some 

of those already mentioned above. At the very head of this gorge, which near 
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the entrance divides into two main valleys, the vegetation becomes more inter- 

esting, a few Compositae cling to the rocks, such as Artemisia, and to the writer’s 

surprise, he found the interesting lobelioideous Brighamia insignis growing on 

the vertical cliffs, even inaccessible to the multitude of goats inhabiting this 

region. | 

On the bottom, at the very head of the gulch, are huge trees of Alewrites mo- 

luccana (Kukui) (see Plate XXVI), the trunks of some of which are torn into 

shreds by huge boulders which are constantly coming down from the heights 

above, which, when loosened by the goats, bring with them avalanches of rocks 

to the depths below. Nahoku gulch is the narrowest and steepest, and is void of 

vegetation, but in the early days enough water came down in the now dried-up 

streambed for the natives to carry on the cultivation of taro. 

The Island of Kahoolawe is the most eroded of the whole group and the only 

native tree growth which remains is composed of perhaps a dozen Erythrina 

monosperma (Wiliwili). (See Plate XXVII.) The urticaceous Neraudia Ka- 

hoolawensis, the only plant thought to be peculiar to Kahoolawe, was found by 

the writer on the lava fields of Auahi on the southern slopes of Mt. Haleakala, 

Maui. Most of the land on this island has no soil, all having been blown into the 

sea by the wind, after it had been robbed of its vegetation by cattle, sheep, and 

goats, with which the island was overstocked. The result is that there is nothing 

left but pure hard-pan, several feet thickness of soil having been blown away. 

Even now on a windy day the island is not visible, as it is enshrouded in a cloud 

of red dirt which, when the south wind prevails is carried across the isthmus of 

the Island of Maui, to be deposited on the already fertile sugar cane fields. 

The Island of Niihau is in a similar state, though is not as eroded as Kahoo- 

lawe. The native vegetation of this small island has, however, disappeared. 

Acacia farnesiana and Prosopis juliflora (Kiawe or Algaroba) have been planted 

on the lowlands. 

In this rather lengthy introduction, the writer has tried to give a more or 

less detailed description of the various interesting botanical regions of this island 

group. The present paper by no means claims to be the result of an ecological 

study, but a mere foundation for such work, which undoubtedly will have to 

follow. The whole of the introduction is devoted to the floral aspects of this in- 

teresting island group, and is merely floristic work with here and there an at- 

tempt to explain some of the ecological features. 

The writer has had occasion, as Botanist of the Board of Agriculture and 

Forestry and of the College of Hawaii, to visit all the islands of the group, each 

several times at the various seasons during five years, making a thorough botanical 

survey of each island, some of the results of which are herewith published. 

OTE:—All plants mentioned in this introduction as new to science (trees excluded) are 

briefly described in the appendix. All new trees mentioned are described in their respective 

places according to the natural system of classification. 
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EMBRYOPHYTA ASIPHONO- 
GAMA 

CRYPTOGAMIA 

Plants not bearing true flowers—that is, having no stamens nor ovules and 

never producing seeds containing an embryo. 

Pteridophyta 
FILICES (Ferns) 

Sporangia minute, placed on the margin or under-surface of the leaf or frond, 

rarely somewhat larger and arranged in spikes or panicles. Spores all of one 

kind. 

CYATHEACEAE 

The Cyatheaceae are mainly tropical, and are distributed over the old and 

new world more or less evenly. The family is restricted to localities with a very 

moist and uniform climate. They are found rarely in areas with a precipitation 

of less than 100 em. annually. Against temperature they are more or less inde- 

pendent, as they still thrive prolifically in regions where mild frosts occur, as, 

for example, in Tasmania. With the appearance of this family in the Stewart 

Island of New Zealand, it has reached the border land of the Polar region. 

CIBOTIUM Kaull. 

Pinonia Gaud., Dicksoniae sp. autt., Hk., Bk. 

Sori globose at the apex of a vein, marginal, enclosed in a prominent coriaceous, 

deeply 2-valved involue ere, the outer box-shaped valve eg from the margin of ‘the 

segment, but being of different texture. Spora ngia stipit Annulus with a stomium 

consisting of thin kee cells, which ¢ can easily be bare from those of the walls 

f the sporangium e ferns with v ay large leaves, which are usually tripinnate, the 

last pinnae with es shlong segment 

The distribution of the six or eight existing species, which seem to be very 

closely related, is very remarkable. C. guatemalense and C. Wendlandi occur 

in Guatemala, as well as C. Schiedei in South Mexico and Guatemala, in culti- 

vation for a long time. C. Barometz occurs in the monsoon districts of East 

Asia; another subspecies (C. Cumingi) is endemic in the Philippine Islands, 

while three are peculiar to the Hawaiian Islands. 
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PLATE 28 

CIBOTIUM MENZIESII Hook. 
Hapu Iii or Heii 

Showing part of frond with sporecases, and part of the stipe to left; reduced. 



KEY TO THE SPECIES. 

Stipes tuberculate, and clothed with long blackish-brown hairs............ C. Menziesii 
Stipes smooth and glabrous in the upper portion.................0.00005 C. Chamissoi 

Cibotium Menziesii Hook. 
Hapu ivi or Hei. 
(Plates 28, 29.) 

CIBOTIUM Doveyn pate ae 4 af os Naariee 84, t. 29 e;—Brack. Fil. U. ». E. 
(1854) 280;—H. Man cad. vit. (1867) 212:—Hbd, Fl. * ol Isl. 
pres 546; Heller in Sones Bot 8 St end. X. (1897) oe —Diels in Engl. et Prantl 
Pfizfam. I. 4, (1902) 121;—Christens. fdas Fil. (1906) 183;—Robinson in Bul. 
Torr. Bot. Cl. 39, (191 2)’ 243. a pruinatum Metten et Kuhn in Linnaea, 36, 
(1869) 150.—Diksonia Menziesii Hook. et Bak. Syn, (1866) 49 et II ed. (1874) 
49;—Del Cast. Ill. Fl. Ins. Mar. Pace. VIT (1892) 356. 

Stipes green, stout, ith a ventral and two lateral furrows, tuberculate and shaggy 
at the base with a stra aightish a long rat leap glossy pulu which changes higher 
up into stiff long oe a and as such often covers the entire stipes; frond with 
ob ie 18 to 36 dm and 9 to 15 haa or more broad, 2 Bayerhongs -oblong, coriace- 
ous, naked undern cath ‘or sometimes aes eerie beet eae dot e rhachis se er 
with “scattering tubercles; pin with a stipe to 50 mm, nese 4.5 to dm 
ong, bearing 18 to of airs of fre ee pinnules besides the pinnatifid apex; Frege staneles 
shortly stipitate, linear ese pee acute, cut halfway or mor to rhachis at 
the base, a oblong rounded or entire segments, whieh are vio oi by sok sinuses; 
veinlets very prominent, gts: or forked; sori § to 14 0 lobe, also fringing the sinus. 

vol. cor oeue large, a little more than 1 mm to Rio ag 3 mm in width, the outer valve 
fornicate and large, the inner flat and narrower 

Cibotium Menziesii or Hapu Iii of the natives is the most stately tree fern 
of the Hawaiian forests. Nowhere in the islands does this handsome fern reach 

such a wonderful development as on Hawaii in the forests of Puna, Hilo, and 

especially in the Kohala mountains. In the district of Paauhau, on the wind- 

ward slopes of Mauna Kea (13823 feet) the writer saw the biggest specimens. 

The fibrous trunks of these immense ferns have often a diameter of three 

feet and reach a height of about 24 feet or so, not including the almost erect 

fronds, which measure occasionally more than 12 feet, giving it a total height 

of sometimes 36 feet. Thanks to the hardiness of these ferns, they were and are 

able to withstand attacks from cattle, and even when uprooted by wild pigs, and 

laid prostrate, they continue to grow 
Nothing is more beautiful than a inna of pure Ohia forest with trees of 

about 80 feet in height, when growing together with this beautiful fern, which 

forms the dense undergrowth. Their bright-green fronds produce a pleasing 

contrast to the rather grayish Ohia lehua trees, which contrast is enhanced when 

the latter are displaying their beautiful red blossoms. Such a forest, when not 

in the vicinity of human dwellings, is inhabited by native birds of all colors, red 

(the Tiwi), however, predominating. These birds feed on the pollen of the Ohia 

flowers, and can be seen in great numbers, often sitting on the bright-green 

fronds of the majestic tree ferns. 

The Hapu Iii occurs, however, on all the islands at an elevation of from 2000 

to 6000 feet and perhaps higher. Ordinarily the trunks are not taller than 8 

feet or so, but, as already mentioned, the fern reaches its best development on 
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PLATE 29. 

CIBOTIUM MENZIESII Hook. 
Hapu Iii Fern 

Growing in the forests of Kohala, Hawaii; elevation 4000 feet. 



Cyatheaceae. 

the Island of Hawaii. The wool or pulu of this fern, as well as of the two other 

species, was used in stuffing pillows, ete., and the trees were ruthlessly cut down 

by the pulu gatherers in order to get easily at the wool. Since the pulu is no 

longer in demand and as hardly any is being gathered at present, the ferns 

have begun to thrive again, and fine specimens can be met with in all the Ha- 

waiian rain forests. 
It might be of interest to remark that the Ohia lehua (Metrosideros poly- 

morpha) is a close associate of the Hapu Iii. Both the fern and the tree are 

often found growing together to such an extent that it is difficult to distinguish 

the tree trunk from the trunk of the fern. 

The natives have an idea that the Hapu Jii fern is the mother of the Ohia 

lehua. : 

The seeds of the Ohia lehua often germinate in the crowns of the tree ferns, 

sending down their roots along the very fibrous, often water-soaked trunk. In 

time the fern begins to die and the Ohia lehua is left standing with stilt roots 

of often 15 feet or more in height, after which the real trunk of the tree com- 

mences. Such examples are very numerous in the Hawaiian forests, and un- 

doubtedly led the Hawaiians to the belief that the tree fern is the parent of the 

Ohia lehua. 
Cibotium Chamissoi Kaulf. 

apu. 
(Plate 30.) 

CIBOTIUM CHAMISSOI Kaulf, Enum. Fil. i. 230, a i; "ea 14;—-Spreng. syst. IV. (1827) 

127 ;— Fee Tentam, Pterid. (1836) 6 11, es a Fl. Suds. (1836) no. 

512;—Hook. Spee. Fil. I. (1 sr OS = “Brack ih t es (1854) 279;—Moore 

Ind. Fil. (1857- -62) 259;—H. Acad. "vii (1867) 212; —Hhd. 

Fl. Haw. ee Boor buy: Onna Fok 1807} 316;—Heller in Mines. 

Bot. Stud. (1897) 776;—Diels in Engl. et son ss Palas I, 

4 (1902) —Christens. Ind. Fil. (1906) 183;—R Bull. 

Rad Bot. Cl, "39° (1912) 243.—C. pruinatum Mett. et Kuhn in erreee 36 (186 9) 

Ins, Mar. Pacif. VII (1892) fi Poi splendens aud. Ann. Sei, Nat. IT 

(1 824 ) me _— Gen. p. 96, Bot. Voy. Uranie (1896 title page, appeared 

ar Ae —Dicksonia A Pon Obs: Prodr. (1827) 318.—Dicksonia, Smith 

x R. Bro 
St coe 12 to ne dm, br apse smooth, clothed at the base with a pale fawn-colored 

lustreless matted or cobwebb , fu rfuraceous or naked above; frond 12 to 24 dm long, 

chartae ceous, the under — green or dull glaucous and generally covered with a pale cob 

rebby pubesce Heb; lowest pinnae 4.5 to 7.5 dm long, with 24 to 28 pairs of pinnules, these 

shortly stipitate, Santis naceelike 12.5 to 15 em by 16 ” his a mnie the lower ones 

eut to near the rhachis into oblong, sceatahsioh, rather obtuse segments with narrow 

sinuses, the basal segments outire and not deflected; renlede little a sori 8 to 14 

to a segment, the involucre small about 1 mm wide, ¢ chartaceous 

The Hapu, which is of much smaller stature than its congener, the Hapu Iii 

or Heii. is one of the most common tree ferns of the group. It occasionally has 

a trunk of 16 or more feet in height, but never reaches the size of Cibotium 

Menziesii. Both are, however, found growing together and are most numerous 

on Hawaii, especially in the forests of Puna and back of Hilo. Near the Voleano 

House pure stands of these two species can be found, usually associated with 
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CIBOTIUM CHAMISSOI Kaulf. 
Hapu 

sSnowins y 
1? fruiting pinnae of frond and pul = | * I 



Cyatheaceae. 

Metrosideros polymorpha or Ohia lehua of the natives. Where these ferns grow 
with a typical Ohia lehua forest, the soil is usually not deeper than 2 or 3 feet 
at the most, below which we find the arched pahochoe lava. 

The Ohia lehua is, however, not their only associate. In the older forests we 
find them growing together with Cheirodendron Gaudichaudii (Olapa), Ilex 
sandwicensis, Perrottetia sandwicensis (Olomea), and especially with Suttonia 
Lessertiana (Kolea). In the drier or semi-wet forest we find it again with Aca- 
cia Koa (Koa), while it can also be met with in a typical xerophytie forest, but 
then only at an elevation of 4000 feet or so, and not at all common. Only a few 
stragglers can be found scattered in these interesting dry regions. On Oahu the 
Hapu is much smaller than on Hawaii and not quite as common, as it never 
forms pure stands or covers large tracts of land as is the ease on Hawaii. 

On the Island of Kauai oceurs a variety of this species named var. a. by 
Hillebrand, which differs from the species in its smaller frond, whieh is dull 
glaueous underneath. 

The young stems of this species are farinaceous, and used to be eaten by the 
natives in times of scarcity. They are baked in hot ashes and are then quite 
palatable. 

The trunks of the Hapu, as well as of the Hapu Jii, are used for forest trails, 
where they make an excellent pathway through the otherwise hardly-penetrable 
swampy jungles. Portions of trunks, when used for fern trails, sprout usually 
at one end, forming quite a handsome hedge of young fronds. The pulu wool, 
which densely covers the base of the leafstalks, is glossy and of a fine, silky tex~ 
ture, and was used together with that of the Hapu Jii for stuffing pillows and 
mattresses, and formed a regular article of export to California. According to 
Hillebrand, the hairs consist of a single series of flat, thin-walled cells which 
break readily at the joints. The cells are shorter in Cibotium Chamissoi. 

Cibotium glaucum is occasionally found with the other two species, but is 
rather rare. All three species are peculiar to the Hawaiian Islands, outside of 
which they have not been recorded. 
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EMBRYOPHYTA SIPHONOGAMA 

Angiospermae 

MONOCOTYLEDONEAE 
Embryo with only one cotyledon. Stem consisting of bundles of vascular 

fibres. 

PANDANACEAE 

The family Pandanaceae is peculiar to the tropical regions of the old world, 

and is represented in America by the Cyclanthaceae. The Pandanaceae are 

especially rich in the Malayan region, in Micronesia, in Madagascar, Bourbon 

(Reunion) and Mauritius. Little is known about the distribution of this family 

in West Africa. The Pandanaceae are related to the Palms and Araceae. 

Here in Hawaii we have two species of two different genera which belong to 

this family. One is the well-known Hala or Puhala (Pandanus odoratissimus) 

and the other, the climber Freycinetia Arnotti or Ie ie. Only the former is here 

considered, being the only arborescent representative of this family. 

PANDANUS L. 

Erect trees or shrubs with simple or variously branched stems, mostly with 

aerial roots. Never climbers. Inflorescence often of immense size. 

The genus Pandanus, with its many species, is so far little known, owing to 

its dioecious character. In Hawaii there is only one species represented, which 

is however not peculiar to the islands, as it extends from Hawaii to the Sey- 

ehelle Islands and Arabia. 
In German New Guinea eleven species have been found so far, six of which 

are endemic. 

Pandanus odoratissimus L. has been sunk by Warburg and made a synonym 
of P. tectorius; which he records as oceurring in ‘‘ Hawai.’’ On the same page 

he creates a variety y. sandvicensis from the Sandwich Islands. Prof. War- 

burg evidently regards Hawai and the Sandwich Islands as two different 
groups, and it is possible that his variety came from the higher levels, whence, 

of course, it would differ somewhat from the tree found on the shores, where 

they are exposed to the salt air; while the higher altitude (1800 feet), larger 
precipitation, wind, ete., would undoubtedly cause some differentiation, which 

would not, however, warrant the creation of a new variety. On the strength of 
this, the name Pandanus odoratissimus is here retained. The genus consists of 

about 156 species. 
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Pandanaceae. 

Pandanus odoratissimus L. 

Hala, Puhala, Lauhala, or Screw-pine. 

(Plate 31.) 

PANDANUS ODORATISSIMUS = f. Suppl. (1781) 424;—Forst. Pl, eseul. (1786) _ et 
Prodr. (1786) no. 368;—End : (1836) n o. 738;—Guillem., Zeph, Tait. 
(1837) No. 136; —Ja rdin, Hist. Nat. [les Marae 858) 27;—Pane her in Scam 
Tahiti (1860) 241 Ni adeaud, Enum. (1873) 286;—Hbd, Fl. Haw. Isl. (1888) 

453 ;— Del Cast. ll. FL Ins. Mar. Pacif, VIL. (1892) 324, et Fl. Fredo Franc. (1893) 
232.—Pandanus verus Rumph. — . amb. IV. (1744) 140 t. —H. Mann Proe. 
= Acad. VIL (1867) 204;—Seem. FI. ide Paget 281;—Waw wra in Flora (1875) 

.: ndanus tectorius Sol. Pri Fi. Pacif. Ined. 350;—Parkins Draw. 
Tahiti Pi,: i113 gee ai Aidesiet apa g dat ores IV. 9 (1900) 46, fig. 138 F. et var. 

andvicensis Warburg l. ¢. p. 

Leaves crowded at the ends of the branches, abruptly narrowing toward the apex into 

a long acumen (point); prickly at the margins and keeled midrib, coriaceous; spadix of 
male flowers compound pendulous, spikes sessile, supported by very odoriferous spathes; 
stamens racemosely fasciculated, the filaments shorter than the column, anthers linear, 

long mucronate; synca rpium surrounde d by sets of white imbricate leaf-like bracts, 

— ee} 7 T° S = D 

svnetopiors: vaidk h ; i nage ig each about 4 to 10 em long, 2 to 6 em broad, angular, 

composed of 5 to 12 carpels, the flat top divided by shallow grooves into as many spaces 

as there are carpels; the sessile stigmas at first oblique "bak finally apical, uniform. 

The Puhala or Hala is a small tree reaching the height of 15 to 20 feet. The 

trunk is short and branches in a dichotomous manner, having many aerial roots 

above the base and also from the branches. The bark is whitish and covered 

with prickly lenticels. In the female tree the outer cortex is exceedingiy hard, 

while the inner pith is very fibrous and soft. In the male mature tree, however, 

the trunk is more or less solid throughout. The male flowers, which are called 

by the natives Hinano Hala, are very fragrant, and are pendulous from the cen- 

ter of the leaf-whorls; the spadix of the female flowers is solitary, globose, and 

reaches the size of a child’s head when mature, and is orange-colored to red. 

The leaves, which are prickly at the margins, are arranged like a corkscrew, 

from which the tree derives its name. 

The Puhala is most common on the windward sides of all the islands, inhabit- 

ing the lowlands from sea-level up to 2000 feet. It is most common on the coast 

of Puna, Hawaii, and also on the northern slope of Haleakala, Maui, where, on 

the flat plateau above the cliffs between Keanae, Nahiku and Hana, it forms a 

thick forest exclusive of everything else. It is the landmark of the lower levels, 

and is often found with the Kukui and the Koa on Oahu. 

Many, indeed, are the uses of the Puhala. From the leaves handsome mats 

are made, while the wood of male trees, which is of exquisite beauty and exceed- 

ingly hard, was employed for many purposes. 

The orange-colored seeds are strung into leis together with the fragrant 

leaves of the Maile (Gynopogon oliviformis Gaud.) and worn by men and 

women alike. The seeds, after having become dry, were used as brushes, and 

with the fibrous end the various dyes were applied onto their tapa or cloth. In 

of 
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Mauritius, where the tree is plentiful, the fiber derived from the leaves is used 

for making sacks for coffee, sugar and grain; the roots are also fibrous and are 

used by basket makers as binding material. An oil is obtained by distilling the 

fragrant bracts of the male flowers and is called Keora in India. 

The natives of Burma make matting sails, by sewing together the leaves of 

the Hala; the very fragrant male flowers are used as hair decorations. The 

etheric oil expressed from the flowers is used as a stimulant, and is also applied 

as a remedy for headaches and rheumatism. The seeds are used in India as 

spools for twine. 
The wood of the female trees is often used, after the removal of the fibrous 

pith, as water pipes on the richly-wooded voleanic islands of South Polynesia. 

The native name in Tahiti is Fara, in Viti or Fiji Balawa and Vadra. 

The Puhala or Lauhala is distributed from the Seychelle Islands to Arabia, 

all over the South Sea Islands, to Guam and India. It is called Aggag in Guam, 

Pandan or Sabotan in the Philippines, and Fala or Laufala in Samoa. 

In India, where the tree is cultivated, female trees are a rare occurrence, 

while male trees are common; this is just the reverse in the Hawaiian Islands. 

PALMAE 

The tamily Palmae is characteristic of the tropics. It is distributed over the 

old as well as the new world, and finds its northern boundary in the south of 

Spain, South Italy and Greece to the southern part of Asia Minor, and from 

there to the Himalayas, South China and to the most southern part of Japan. 

In the new world it is distributed from Southern California to Arizona and 

Mexico. The southern boundary of the Palms of the old world describes a 

cirele through the arid interior of Africa to Madagascar, Australia, the South 

Island of New Zealand and through the Pacifie Islands, including Hawaii. In 

equatorial Africa the family is poorer in species, but becomes richer in the 

West Indies, Central and South Brazil. 

This order consists of about 1000 species. Of interest, so far as Hawaii is 

concerned, is the Pacific genus Pritchardia, which is represented in the Ha- 

waiian Islands by ten species. Cocos nucifera, the Niu of the natives or coconut 

of the foreigner, is, of course, also present, but is too common to be described 

or otherwise mentioned. 

The most interesting species are the native Pritchardias or Loulu Palms, all 

of which are endemic and found only at an elevation of about 2000-3000 feet, in 

the wet or rain forest zone, though oceasionally Pr. Gaudichaudu occurs near 

the beach and often at 1000 feet elevation. 

PRITCHARDIA Seem. et H. Wendl. 

Flowers hermaphrodite, singly on the branches of the panicle; stamens 6, connate 

at the base into a cup; ovary three-lobed with a single style, the latter tri-suleate with 

3 minute stigmas. Drupe dryish, with a single nut or coccus, the pericarp thin fibrous, 

the endocarp crustaceous. Seeds with uniform albumen, and embryo at the base.—Tall 

trees with terminal, fan-shaped palmatisect leaves, and unarmed petioles. 
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Here in Hawaii only 2 species of Pritchardia were formerly known to exist, 

namely: Pr. Gaudichaudii and Pr. Marti. O. Beeeari, the world’s authority 

on Palms, deseribed three species since the publication of Hillebrand’s Flora, 

based on the latter’s herbarium material. 

In the month of February, 1909, the writer discovered an interesting species, 

with very small olive-shaped, black, shining fruits, which was named by Beceari 

and published in Webbia Vol. III. 137 as Pr. minor. Since then the writer has 

carried on extensive explorations on all the Islands of the group under the 

auspices of the Board of Agriculture and Forestry, as well as under the College 

of Hawaii, with the result of bringing to light new plants of many families, 

among which the Palmae were represented by four new species, as follows, the 

first discovered by G. P. Wilder: Pr. eriophora Beec., from Halemanu, Kauai; 

Pr. arecina Beee., from Honomanu, Maui; Pr. Rockiana Beee., from the Puna- 

luu Mts., Oahu; and Pr. eriostachia, from the slopes of Mauna Loa, Hawaii. 

This brings the species of Hawaiian Pritchardia up to ten. As O. Beceari re- 

marks in a letter to the writer, he believes that other species of Pritchardia yet 

remain to be discovered in these Islands, to which the writer cannot but agree. 

The writer has held back the manuscript on the Palms, as he had hoped to 

receive Beceari’s publication of the above-mentioned new species in Webbia 

ol. IV, as was promised by him. In fact, the writer cabled to Beccari in 

Florence, Italy, for prompt despatch of the publication, but no answer has been 

received. It is, however, hoped that the publication has been issued before this 

book appears off the press. 
In order to have this book on the native trees as complete as possible, it was 

thought advisable to include all the species of palms so far known to be 

natives of Hawaii, and brief descriptions are given of the new ones by the 

writer, giving O. Beceari credit as the author of the new species. 
In regard to the usefulness of the Loulu palms, it may be stated that excel- 

lent hats are made from the young fronds by the natives. This, however, has 

eaused much havoe; the present generation, being more or less afflicted with the 

hookworm, finds it easier to eut the palms down rather than climb them for 
the single young frond necessary for a hat. The Japanese have imitated the 

natives, and consequently many beautiful trees are being destroyed. 
The genus Pritchardia, which consists of about 14 species, is represented in 

Hawaii by 10 species. Of the remaining four, two belong to Fiji (Pr. pacifica, 
also cultivated in Honolulu, and Pr. Thurstonii) and two to the Dangerous Ar- 

chipelago, on the Island of Pomotu. 

Pritchardia Gaudichaudii H. Wendl. 

Loulu. 

PRITCHARDIA th leans H. Wendl. in Bonpl. X (1862) 199;—Seem. Fl. Vit. 
(1868) 2 in Journ. of Bot. VII. (1869) 177; —0. Deere i a- 
lesia in, Anas, os pare XXXVITI. fig. 11-13.—P. Martii (no ndl.) Hillebr. 
Fl. Haw. Isl. (1888) 450 (pro max. parte).—Livistona (?) pans thane Martius 
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Hist. Nat. Palm, III. (1836-50) 242 et 319.—Washingtonia Gaudichaudii 0. 

Ktze. Rev. Gen. Pl. Il. (1891) 737.—Eupritchardia Gaudichaudii 0. Ktze. Rev. 

Gen. Pl. III. 2. (1898) 323. 

Candex of medium height 1.5 to 2 m; 30 em in diameter; young fronds squamose under 

neath, small, narrow lanceolate, attenuate on both ends, with scatte aka a ery pubescence, 

with abo ut 20 or more segm ments connate to the middle; spac adices ce m, spathes with 

a scattered glaucous scaliness, sheathed, panicles rather short, " bromo sinuous, 

glabrous; flowers altern ised change ‘ealyx tubular- -eampanul foes Seas rply 3-dentate, out- 

side pir sega striate-nervate; fru s lar rge ype cal, 4 em and more in diameter, the 

very minute subsymmetrically code. ay le yas coe from the earpels, pericarp fibrous- 

grumose, 3 to 4 mm thick, endocarp osseous, 1 mm seeds globose, embryo subbasal. 

This species was discovered by seas, probably on Oahu. The above 

description is a translation of Beccari’s Latin description as published in Ma- 

lesia, and is based on the original material. He says, ‘* For the description of 

the floriferous spadix Hillebrand’s specimens served me, and as I have said, re- 

ferred Pr. Martii of Hillebrand to Pr. Gaudichaudii. The fruits which I at- 

tribute to Pr. Gaudichaudii and are here described were communicated to me 

from Kew, and were collected by Stephen Spencer in the year 1884 on the small 

island off Molokai (a small rock supposedly east off from the face of Waikolu 

cliff, Molokai, where also trees of Hillebrand’s second species grow, by him re- 

ferred to Pr. Martii).’’ 

He then describes in detail specimens in the various Herbaria, as fronds to 

be found in the Herbarium Webb at Florence, ete. Suffice it to say, the writer, 

according to Beceari, to whom all the palm material was submitted, has not as 

yet collected Pr. Gaudichaudii in a wild state, though specimens are cultivated 

in Honolulu. 

Pritchardia Martii H. Wendl. 

Loulu. 

PRITOHARDIA MARTII H, Wendl. in Bonplandia X. (1862) 199;—Seem. Fl. Vit. (1868) 

7 in Journ. of Bot. VII. (1869) SE Big os Fl. Haw, Isl. (1888) 451 

€ Coast “a = Lydg. e Niu?) Ti - Malesia III. (1889) 297 tab. 

oped fig. 15.—Livistona (?) Martii cai Bot. Voy. Bon. (1844-52) t. 

—Mart. fed Palm. TI. — -50) 242 et 319 ye Washingts onia Martii O. Ktze. 

at hey Pl. Ti, 2. 18 

Trunk of medium height. eae ‘cnarmel. ligule rotundate, leaf pluri-radiate, su- 

borbicular, with 40 “segments connate not quite to the middle, coriaceous, interme diate 

of. the size of ‘an srdtaaty phok with the residuous stigmas at the Sass vertex, glabrous; 

fruit-flesh about 4 mm thick; seeds ate testa dusky, shining, thicker in the 

part in which the embryo is imbedded; embryo subbasal, the small ark produced, conical, 

2 mm long. 

Gaudichaud has not indicated the precise location where he collected this 

species, but it is believed to have come from Oahu. Beceari says that he him- 

self has correctly referred to Pr. Martii the specimens often cited by Lydgate; 

this species can be found growing at Cape Niu. He continues, ‘‘ Pritchardia 

Martii is in all probability very close to Pr. Gaudichaudii, but can be distin- 

guished from the latter above all in the elliptical fruits and not globose ones, 
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Palmae. 

in the larger dimension of all parts, in the calyx which is more distinctly cam- 

panulate, and in the style which surpasses the urceolate androphore. The 

flowers are a little larger, very attenuate at the base and broader at the mouth, 

striate-nervose. ”’ 

The writer has never collected the typical Pr. Martii, which undoubtedly occurs 

on Oahu. In the Punaluu Mts., Oahu, quite a number of native palms occur, 

some of which may have to be referred to this species. 

Pritchardia lanigera LBecc. 

oulu. 

(Plate 32.) 

aes dalegae tase a LAN RA Beece. in Malesia III. Seiad i tab, XXX VIII. at 1-3.— 

. Gaui Seale oe H, Wendl.) Hbd. Fl. Haw. 1, (1888) 450 ex par ash- 

ingtonia poanyge O. Ktze. Rev oe er os yy oF C1804) 737 il, al Pee ‘lanigera 

O . Pl TIT, 2. (1898) 3 
Spadi Sa sate toilste spathes to a broadly lanceolate- oblong with auriculate, 

nsely silvery-woolly clasping sheath, rhachys lanate, pani hort compact, ovate-thyr 

soideous (12 15 em long) branchlets densely woolly to pilose, erect-spr ading, short; 

rs somewhat large, calyx ovate, olate, rounded at the striate outside, 

apex crowned rather short ciliate teeth; corolla-lobes not striate, coriaceous; 

ureeolate androphore as long as the or filaments subulate, erect after the expansion of 

the flower; fruits oblong tracker large 

This species occurs on the Island of Haw aii and was collected first by Mr. J. 

Lydgate. It was again collected in the type locality by the writer in the Kohala 

Mountains above Awini at an elevation of 3000 feet in the dense tropical rain 

forest. It was in flower only, so that the mature fruits remain still undescribed. 

Beceari says: ‘‘A very distinct species, and uncomprehensible how Hille- 

brand could confuse it with Pr. Gaudichaudii.’’ He states that fruits (as de- 

seribed above) were attached to the sheet in a separate envelope; he, however, 

believes for some reason that they do not belong to Pr. lanigera, and it is therefore 

wise to restrict the specific distinction to the floriferous spadix. Specimens of 

this species, together with other palm material, were forward to O. Beccari, who 

pronounced No. 8820 in the College of Hawaii Herbarium the typical Pritchardia 

lanigera. 

Pritchardia Hillebrandi Becc. 

Loulu. 

PRITCHARDIA HILLEBRANDI Bece. — Ph BE mgd 292 tab. XXXVIII fig. 

4-10.—Pr. Gaudichaudii (non H. ndl.) Hbd, Fl. Haw. Isl. (1888) ts (excl. 

specim. e Kohala ridge et e Bird sland) _—Washingtonia Hillebrandi 0. e. Rev. 

Gen, Pl. a Pete 737.—Eupritchardia Hillebrandi 0. Ktze. Rev. Gen. - < e 

(1898) 3 
Caudex 6 to nye high, 30 em in diameter; petiole 60 to nie em long, limb suborbicular 

1 m to 1.3 m in diameter, Miptig Sprig nist: underneath to -third divided into 60 acute 

bifid segments; i pon 50 to 60 em long; panicle glabrous, diffuse, thyrsoid-ovate, inferior 

branches simple r divided into 7 to 8 fureate branchlets, superior ones simple; flowers 

arg a ae ealyx eylindrical tubular or cubeampanulately-dilated at the apex, trun- 

cate at the base, not stria ate-nervose outside, the urceolate andropho e shortly exserted, fila- 

ments erect or spreading; fruits globose- -ovate, symmetrical, 20 ra 2 mm long, 17 to 18 

m wide, seeds globose, 11 to 12 mm in diameter. (Deseript. ex Bee 
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Beceari in his notes following the description says*: ‘‘ According to Hille- 
brand this palm seems to appear to grow spontaneously in the Hawaiian Islands 
upon cliffs of the northern coast of Molokai, but is also frequently cultivated 
on the other islands. (Native name Loulu lelo.)”’ 

He continues as follows: ‘‘I have not seen fronds which could be referred 
with certainty to this species. Therefore their characters, as well as relative 
indications of the trunk, I have taken from Hillebrand’s description. 

‘‘The spadices examined by me measure all together 55 em, of which 23 em 
fall to the peduncle, but of this, probably there is a small portion missing; 
the one at hand is slightly compressed and fugaciously pubescent. The panicle 
is rather diffuse, as a whole ovate—thyrsoid, a little unlaterally incurved. Of 
the spathes there ought to be five (Hillebr.), but of the mentioned specimen the 

rst portion of the peduncular part is missing.”’ 
This species was not collected by the writer, but numerous palms were ob- 

served growing on the cliffs of Wailau, Molokai, near the sea, which probably 
belong to this species. 

Pritchardia remota Becc. 

Loulu. 

PRITCHARDIA REMOTA Bece. in Malesia III. (1889) 294 = ee (non H. 
Wendl). Hillebr. Fl. Haw. Isl. (1888) 450 (partim).—Washingtonia remota O, Ktze. 
Rev. Gen FP II. (1891) 737.—Eupritchardia remota O. Ktze. Rev. Gen, Pl. III. 2. 
1898) 323 

Spad Me aire ample than in Pr, Gaudichaudii, inferior branches ne ided into numerous 
simple subspirally disposed sinuous branchlets, ealyx sharply 3-denta 

Hillebrand writes (p. 451) that this palm covers a part of Bird fiend a small 
voleanie rock 400 miles N. E. of Kauai, and also writes that seeds were brought 
to Honolulu in the year 1858 by the late Dr. Rooke, and that the palm is supposed 
to grow in the Palace court. 

Beceari says that the above description was drawn from a floriferous spadix 
sent to Kew by Hillebrand. 

This palm is not known to the writer, but on Laysan Island Prof. Bryan saw 
a single palm with a short trunk which is probably Beceari’s Pr. remota. 

Pritchardia minor Becc. 

Loulu. 
PRITCHARDIA MINOR Beceari Webbia III. (1910) 137. 

Under the above name, O. Beccari published a species of Pritchardia which 
was collected by the writer back of Halemanu in the swampy forest near Alakai 
swamp. Only mature fruits were collected by the writer, as the palm was 
then not in flower and only a single panicle with old fruits had remained on 
the tree. The seeds were taken to Honolulu and were sent to Dr. Francesci of 

* Translated from the original. 
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Santa Barbara, California, by the Government Nurseryman of the Board of 

Agriculture and Forestry, without the knowledge of the writer. Dr. Francesci 

forwarded the seeds to O. Beceari, on which the above species was based ; from 

where and whom Beceari received the description of flowers, leaves, ete., is a 

mystery, as no one but the writer had ever collected that species and only the 

seeds at that. The description as given in Webbia III, pl. 137, is therefore 

apocryphal and entirely unreliable. 

Mr. Gerrit P. Wilder, while on an excursion to Halemanu, Kauai, was re- 

quested by the writer again to collect Pr. minor, as flowers, leaves, ete., were 

wanted. On May 11th Mr. Wilder sent a box of specimens of a palm, which 

was, however, not the desired Pr. minor, but a new species named since by Beceari 

Pr. eriophora sp. nov. The Pr. minor was again collected by the writer on 

Kauai in the forests of Kaholuamano in October, 1911, differing, however, some- 

what from the one found at Halemanu. The palm from the latter place has a 

slender stem and is quite tall, 20-30 feet in height, with a trunk of about 10 em 

in diameter; the leaves are small and pubescent or woolly underneath; the fruits 

are of the size of a small, black, ripe olive, and are eovered with a black glossy 

pericarp. The specimens from Kaholuamano agree well with the writer’s notes 

of the palm from Halemanu, with the exception of its general appearance; the 

trunk is shorter and thicker and the whole palm has not the slender aspect of that 

from Halemanu. No type exists of Pr. minor, except the seeds now in Beceari’s 

possession. 

Pritchardia eriophora Becc. 

Loulu. 

PRITCHARDIA ERIOPHORA Bece. in Webbia IV. p. ? 

A tall slender palm 12 m or more high with a slender trunk; leaves small on short 

petioles which are densely covered with a matted light brown wool; spadices short; panicles 

short, the branches almost hidden by the thick matted wool which unites the branchlets 

almost into a compact mass as if covered with cotton; fruits very small, 12 to 15 mm long, 

8 10 mm wide, black, shining. 

This species was discovered by Mr. Gerrit P. Wilder in the forest-swamps of 

Halemanu, Kauai, and specimens were sent to the writer by him in May, 1911. 

It is an exceedingly interesting species and quite unique among Hawaiian Prit- 

chardias. It is, however, close to Pr. minor, from the same island. None of the 

palms so far found on Kauai have as large fruits as those found on the other 

islands of the Hawaiian group, another incident showing the great difference of 

species on Kauai from those of the geologically younger islands. The co-type 

is no. 8846 in the College of Hawaii Herbarium. 

Pritchardia Rockiana Becc. 

Loulu. 

PRITCHARDIA ROCKIANA Bece, in Webbia IV. p. ? 

A small tree 5 m high, trunk 3 dm in diameter, and of a gray eolor; leaves large, 

glabrous above but furfuraceous and lighter colored underneath; panicle open and spread- 

ing, freely branching, subglabrous; fruits large, obovate. 
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Specimens of this species were collected by the writer in the Punaluu Mts., 

Oahu, in August, 1911, and were sent to O. Beceari, together with other speci- 

mens of Pritchardia from various islands of the Hawaiian group, all of which 
proved to be new, including the species in question. The co-type is no. 8822 in 
the College of Hawaii Herbarium. It grows in the rain forests of the Koolau 
range, Punaluu, at an elevation of 2500 feet. All four species are here only 
very briefly described: for complete descriptions see Webbia Vol. IV. 

Pritchardia eriostachia Becc. 
Loulu. 

(Plate 33.) 

PRITCHARDIA ERIOSTACHIA Bece. in Webbia IV. p. ? 

A small tree 6 to 7 m gh, with a gray smooth trunk es 15 to 20 em in diameter, 
petioles at one es 6.5 to 10 dm long, spadices over 1 m long, covered, as are the panicles 
and spa with a dense salmon-colored wool; petted very "ght few branched; fruits 
elliptical: ehevaies about 4 em long. 

This exceedingly interesting species was also discovered by the writer. It 
occurs on the southern slopes of the active voleano Mauna Loa on Hawaii, in 
the dense rain forests of Naalehu, district of Kau, at an elevation of 3000 feet. 

Pritchardia arecina Becc. 

Loulu. 

PRITCHARDIA ARECINA Beee. in Webbia IV. p- ? 

At m 10 m or more high, ~ a trunk of agnies ge bear in diameter, bark s 
what longitudinally furrowed; leaves very large on long broad woolly saliehen: 
spadices ove m long, oolly, pantats short, few- ae eee. fruits large, 
ovate or sbevts | 5 em or ‘ieee lon 

Only two clumps of this species, which was discovered by the writer, were 
found on the northern slopes of Mt. Haleakala in the dense swampy forest above 
Honomanu gorge, at an elevation of 3000 feet. One single tall specimen was 

also observed above Nahiku on the same mountain at 4000 feet elevation along a 
stream bed. It is one of the largest species next to Pr. lanigera, of the Kohala 
Mts., Hawaii. Co-type in the College of Hawaii Herbarium no. 8821. 
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LILIACEAE. 

The family Liliaceae consists of about 2450 species, and is distributed all over 
the tropics of both the old and new world and also in the temperate zone. 

Hawaii is extremely poor in Liliaceae, as only 5 genera with 8 species ean be 
found. Of interest here is the arborescent genus Dracaena, which is represented 
in these islands by a single species. 

DRACAENA Vandelli. 
Perianth whitish or golden. Ovules ascending, single in each cell of the ovary. 
a aria! ate scarcely divided, style — ma 3 to 1 est te, with large globose 
seeds ich entire, whitish or black to brow Trees or shrubs without stolons. 
Leaves) uve? ene te. Inflorescence a cpciinel folinceous panicle. 

The genus Dracaena consists of about 50 species, distributed over the warmer 
regions of the old world. Only one species, Dracaena aurea (Halapepe) is found 
in these islands, outside of which it has not been recorded. In fact, Dracaena 

aurea is the only representative of this genus in Polynesia. 

Dracaena aurea H. Mann. 

(Plates 34, 35, 36.) 

oe 
eee oo H. Mann Proce. Am. Acad. nae 207;—Wawra in Flora (1875) 

4;—Hbd. Fl. Haw. Isl. (1888) 443 tek "Cast. 1 . Fl. Ins. Mar. Pae. VII (1892) 
28 ;—Heller Pl, Haw. Isl. (1897) 806. Draco aurea 0: Ktze. Rev. Gen. PI. If (1891) 

= ves en linear ensiform, with entire margins, acuminate at the apex, broad 
at the base, w ithout m captor _ pape: recurved, pendulous, about 6 dm long, 
foliose Seastoats flowers single r 3 together on slender pedicels; perianth tubular, 
ee yellow, divided to one thied pas tinea ae. erect lobes; stamens inserted at 

ase of the lobes and of the same opie s the latter; style shortly exserted; berry 
bright red globose, brownish when dry, 8 to 16 mm in diameter; seed generally single, 
globos 

The Halapepe reaches a height of 25 to 35 feet or even more in certain locali- 

ties, and has a straight trunk of 1 to 3 feet in diameter,and is freely branching. 

The branches, which are densely ridged with leaf-scars, are erect and stiff, bear- 
ing at their ends a whorl of long linear sword-shaped leaves. 

The Halapepe is a xerophyte; that is, a dry district loving tree or plant. It 
is especially common on the aa (rough) lava fields on all the islands of the 
group, and is usually to be found at an elevation of from 1000 to 2000 feet. 

The golden yellow flowers, which are arranged in long drooping terminal pani- 
cles, appear in the early spring in the drier localities, while it often flowers 
during the sammer months in districts with more rainfall. 

The Halapepe is very common in North and South Kona, Hawaii, as well as 
in Kau, in the district Hilea. On the Kula slopes of Maui there once existed a 
forest of this tree, the remnants of which ean still be seen. While the tree is. 

very common on the other islands, it is rather scarce on Oahu, and not quite as 

plentiful on Molokai as on Kauai, where it forms almost pure stands at the 
bottom of the cliffs below Kaholuamano, near Waimea. 
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PLATE 35. 

4 

DRACAENA AUREA Mann. 
Halapepe. 

A fruiting branch; reduced. 



PLATE 36, 

DRACAENA AUREA Mann. 
: ; Halapepe Tree. 
Growing on the lava fields of Kapua, South Kona, Hawaii; elevation 2000 feet. 



Liliaceae. 

On the lava fields of Auahi, on the southern slope of Haleakala, the tree is 

most numerous, but differs in many regards from the specimens found in the 

forest of Makawao on the same mountain. The leaves of the Auahi specimens 

are much smaller and more graceful. 

The wood of the Halapepe is white, with reddish streaks, and is extremely 

soft. On account of its softness it was used by the natives for carving their 

idols. Certain gods, however, were carved, each from a particular wood, like 

the goddess Laka, who was represented on the altar by a large block of wood of 

the Lama (Maba sandwicensis) tree. 

The branches of the Halapepe were used by the natives in decorating the 

kuahu or altar of the goddess Laka, which was erected in the halaw or hall in 

which the hula dances were performed, Laka having been the patron of the 

sacred Hula. 
Much of interest in regard to the decoration of the Halaw and Kuahu ean be 

found in Dr. N. B. Emerson’s book, ‘‘ Unwritten Literature of Hawaii.”’ 



DICOTYLEDONEAE. 

ULMACEAE. 

The family Ulmaceae is at present to be found nearly everywhere in the 

tropical and extra tropical regions, though they are only sparingly represented in 

the western part of North America, and are entirely absent in the prairie re- 

gions as well as in the Asiatic and African deserts, and also in South and West 

Australia. As far as Hawaii is concerned, the genus Trema is alone of interest. 

The family consists of 13 genera, with about 117 species. 

TREMA Lotr. 

(Sponia Comm.) 

Perigone of the male flowers 5-, rarely 4-parted, as many stamens as segments. Ovary 

sessile, with permanent styles. Drupe small eet or subglobose, crowned by the styles, 

oh enclosed in the Nae Seeds with a fleshy albumen. Embryo curved or spiral 

ith narrow cotyle Tree sioate with short spain Basis or pinnately nerved 

ares and ie poate monoecious or dioecious. Flow ery small. 

This genus consists of about 30 species, which are all Sac shih, and occur 

in the tropies of the old and new world. The most common is T. amboinensis 

Blume, which occurs in subtropical and tropical Asia and Australia and the 

Hawaiian Islands. 
Trema amboinensis Blume. 

TREMA AMBOINENSIS Blume Mus. i Bot. II wr 63;—Del Cast. Ml. Fl. Ins 

Mar. Pac. VII (1892) tis jet Fl. Polyn. Fr. (1893) 190;—Engler in Engl. et 

Prantl iain Ii, 1 (1893) 65.—Celtis amboinensis Willd, Spec. Pl. IV. (1806) 

997 ;—Dec Brongn., Voy. Coqu. eens -29) 212, ea sager velutina 

Pench. fe aah Se. Nat. $; ser. X. (1848) 327;—Seem Vit. (1873) 235.— 

Sponia eaesiustans Planch. in A, DC. Prodr. XVII. sts), ‘90; ;—Hbd. Fl. Haw 

Isl. (1888) 405. 

Leaves ovate en euspidate, cordate or rounded and often oblique at the base, 

margins serrate, very rough above, silky tomentose underneath when young; cymes with 

male, female a phrodite flowers, shortly pedunculate or sehen) male flowers 

sparingly pilose, perigone 5-parted to the base; stamens as Jong as the lobes; | ie obova 

little fles 

Trema Se which has no Hawaiian name as far as can be ascertained, 

is a small tree, 20 to 30 feet in height, whose young branches are covered with 

a soft gray pubescence. As has already been remarked, the tree is not peculiar 

to Hawaii, but is found on nearly all the other islands of the Pacifie, as, for 

example, in Samoa, Viti (Fiji), Tahiti, ete., where the tree is much more com- 

mon than in Hawaii, and where it is also known by several native names. In 

Hawaii the tree has so far only been found in Manoa Valley and on the northern 

slope of Kaala, on Oahu, and also at Mapolehu, on the island of Molokai. 

Parts of the tree are used medicinally, mainly for their purgative properties, 

which are expressed in the Samoan names tio and wi; the most common name by 

which the tree is known in Samoa is fauwi, and on Tutuila the name fi’ovale is in 

use. The name fausoga occurs also in Samoa for this particular tree. From the 

bark of the fauui or fausoga the natives manufacture a strong fiber which they 

use for their fish nets. 
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MORACEAE, 

The family Moraceae consists of 55 genera which have a distribution similar 

to the Urticaceae ; though the number of species of the former is larger in tropical 

America. The family is closest related to Ulmaceae, but can be distinguished 

from them very easily by their inflorescence. It is less allied to the Urticaceae. 

The family Moraceae is an exceedingly useful one, primarily in their latex, 

which contains rubber in many species; second, in their fruits, which have a very 

pleasant taste, as figs, breadfruit, ete.; and, third, in the fiber, which is used for 

various purposes. 

The family is represented in the Hawaiian Islands by two genera, with two 

widely-spread species. 

KEY TO THE GENERA. 

ciel dioecious or monoecious. 
male pated TU es os ee aes wean es hee 1. Pseudomorus 

Hower monoe 
Female fotern: ON a Dlg ose fCCODtACle <5 oti esas (ska ores ss 2. Artocarpus 

PSEUDOMORUS Bureau. 

Sad a Phidicuptceed with a Prien eurved cotyledon, which encloses the other peri 

rub with entire or — leaves. Flowers monoecious or dioecious; 
Senge is ona hort evlinavies!, few flowered. 

The genus Pseudomorus consists of a single species only, which is of wide dis- 

tribution. Originally found on Norfolk Island. 

Pseudomorus Brunoniana (Endl.) Bureau. 

At a. 

PSEUDOMORUS BRUNONIANA (Endl.) Bureau, in Ann. Se. ser. XI. (1869) 371 
et in DeCand. Prodr. XVII. (1873) 249; —Hbd. Fl. Haw. ToL “cabes; 405; ine Cast. 
Ill. Fl. Ins. = Pacif. iio (1892) 296;—Engler in Engl, . Prantl Pfizt — 1 
(1893) 72.—Morus Brunoniana Endl. Atakta Bot. —Morus 
Bauer Ill. i Norfolk. ab 186, ined., et in Endl. Prodr. Fl. * Norfolk RET no. 

84;—H. Mann Proc. Am. Acad. (1867) 2 

Calas distichous, ovate-oblong or lanceolate, acute, ~agioette dentate, rounded oF 

truncate at the base, thin pale shining, glabrous on b oth fac chartaceous, flowers 

perp male spikes in the bh ee axil, ree saa 7.5 to 10 em ae ‘on peduncles of about 

a% m; perigone 2 mm, 4- rarely 3-parted; stamens 4, twice as long as ee perigone; 
pistil givatien naked; female spikes leant often ovoid, at most 12 mm y § mm 
aengy with few drupes "when matu vary ovoid, deere: fruit a fleshy eae Subglobose. 

6 to 8 mm, 2 horned with a ee style-bas 

The Aiai is a milky tree or shrub, reaching a height of sometimes 40 feet. It 

is clothed in a whitish gray bark and has a trunk of up to 2 feet in diameter. 

The leaf resembles somewhat the mulberry at first appearance. 

The Aiai is not endemic to Hawaii, but is also found on Norfolk Island wal 

in Australia. In the Hawaiian Islands it may be found on Lanai in the gulches 

of the main range of Haalelepakai, at an elevation of 2300 feet. It is common 

on the island of Maui, especially in the dry gulches above Makawao, where the 
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Moraceae. 

writer met with very large trees, about 40 feet high. The flowering and fruit- 

ing season falls during the summer months, and trees can be seen loaded with 

the small fruits in October. At Auahi, southern slopes of Haleakala, in the dry 

forest, it is again not uncommon in company with Ochrosia sandwicensis, Sider- 

oxylon auahiense, Pelea multiflora, ete., as well as at Ulupalakua at an eleva- 

tion of 3000 feet, and at Puuwaawaa, Kona, Hawaii. It also inhabits the dry 

regions of Kauai, Hawaii and Oahu, on the latter island in Wailupe Valley and 

in the Waianae range 
The wood of the Aiai is light brown, close-grained, hard, and tough. The abor- 

iginals of New South Wales employed the wood for their boomerangs. | When 

properly dressed and polished it has a remarkable resemblance to Oak. A well- 

seasoned specimen has an approximate weight of 56 pounds per eubie foot. It 

is known by the aboriginals of the Richmond and Clarence rivers of New South 

Wales as ‘‘Mail’’ or ‘‘Legaulbie.’’ By the whites it is called ‘‘ Whalebone tree.”’ 

ARTOCARPUS Forst. 

Perigone of the male flowers 2 to 4 lobed, alge only one stamen; perigone of the fe- 

male flowers reuse aoe e, or linear; style with spathulate stigma, rarely 2-3 fid. 

Seeds icmp a Embryo straight or ain with thick yr: ly equal or unequal 

cotyledon Tre h large coriaceous leaves pce are either entire or incised, with 

dec aces: ElMy: Sips 8 and single, short or long peduncled inflorescences. Flowers 

monoecious, on globose or club-shaped often Suauate receptacles 

The genus Artocarpus consists of about 40 species distributed from Ceylon 

through the Indian Archipelago to China. Of interest is Artocarpus incisa, the 

Ulu of the natives or Breadfruit tree, which is indigenous in the Sunda Islands 

and has been cultivated for ages everywhere in the tropics, but especially on 

the islands of the Pacifie. 

Artocarpus incisa Forst. 

Ulu, Breadfruit. 

(Plate 37.) 

sete ie Wr ora Forst. Pl. beet (1786) 23, et Icon. (ined. ef. Seem.) t. 250- 2925— 

Endl. (1836) no, 882;—Guill. Zeph. Tait. Tse: 37) 172;—Treeul, in 

Ann. ek Mae 3 ser. VIII. ‘184 7) 110;—Pancher in Cuz, Tahit. (1860) ;— —H. Mann 

Proe, Am. Acad. ba Pha 67) 201;—Seem. FI. Vit. (1873) 255;—Nadeaud, Enum. 

PAs Tal C1873)> te Hbd. FL. eee 407;—Engl. in Engl. et Prantl 

Pfizfam. II. 1 (laaay 82 fig. 61;—Del Cast. Ill. Fl, Ins, en HA gee VII, (1892) 

eae et Fl. Polyn. bgt ad 196; Err Tr. Haw. Isl. (1911) pp. 101- 106, pl. 

-51.—Rademachia . Akad. Handl. Stockh. 38 (1776) 253. 

Leaves coriaceous, oobeke nt, 3 og or more in len oi taney in hn pinnatifid, 

with ape or obtuse lobes; stipules 2, free, very large, ro led ia the bud, n caducous; 

male flowers on setae ee female flowers on lar iobose receptacles, oth at t first 

The Ulu or ae has only one variety in ihe esti Islands, but has 

many in the South Seas which are well known to the islanders of the Pacific, as, 

for instance, in Samoa, Fiji and Tahiti, where they distinguish more than 24 

sub-species or varieties, each one having its native name. The milky sap of the 

tree is used by the Hawaiians for bird lime, and is chewed by the boys and girls 

in Samoa. 
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PLATE 37. 

ARTOCARPUS INCISA Forst. 

lu, Breadfruit. 

Showing a fruiting branch, much reduced. 



The Ulu has accompanied the Polynesians in all their migrations and was 
planted by them wherever it could possibly live. Here in the Hawaiian Islands 

we can find the Ulu always near native dwellings or in the valleys and ravines 

of the low lands, near by forsaken grass huts or native houses. In Hawaii the 

Breadfruit has not played a very important part in the household of the abor- 

igines, as it did with their relatives in the South Seas. The fruiting season in 

Hawaii is very short, being from June to August, and the art of preserving the 

fruit as is done in the South Seas (as will be explained in a special paragraph) 

was not understood. 

The Hawaiian Ulu never bears seeds, and is therefore cultivated by suckers. 

The fact that the tree does not bear seed is sufficient to show that it could not 

have been found here originally, but must have been brought here with the ar- 

rivals of that race which we now call Hawaiians. The seed-bearing species found 

in the islands is of comparatively recent introduction and came from the Caro- 

lines. Since then the Jack fruit (A. integrifolia) has been added to the stock 

of cultivated fruits. 

The Ulu often reaches a very large size, ranging from 40 to 60 feet or more in 

height; the bark of the trunk is smooth, the latter often 2 feet in diameter. It 

is usually found together with the Ohia ai or mountain apple (Jambosa malac- 

censis) and the Kukui. The wood of the Ulu was used in the construction of 

doors and houses and for the bodies of canoes. The fruit was often made into 

a delicious poi, and the root was used medicinally as a purgative. 

The name Ulu occurs again in Samoa, though also known by 24 other names 

designating the various sub-species; the most common in use are uluea, ului, 

ulufauluma’a (meaning many seeded), ulumanua, ete. 

In times of superabundance of breadfruit, which is usually from January to 

March in Samoa, the fruits are preserved. They are thrown into a hole in the 

ground which has been laid out with banana leaves. Most of the fruit is placed 

in whole, while a few are cut up, and then covered with leaves and buried. These 

preserves are very useful in times of scarcity, as they do not spoil as long as 

they are buried. The Ulu preserve is known as Masi. The Tahitian name of 

the Breadfruit is Uru, and in Fiji Uto and Uto sore. For references of similar 

nature consult Safford’s ‘‘Useful Plants of Guam,’’ p. 189, and Seem. Flora of 

Fan, p: 255. 

URTICACEAE. 

The Urticaceae are differentiated from the Ulmaceae by the inflorescence and 

inflexed anthers, and from the Moraceae by the absence of laticiferous vessels; 

the only exception being Neraudia and Urera. 

The family Urticaceae is only sparingly represented outside the tropics, es- 

pecially so in Europe. The family consists of 41 genera with about 500 species, 

of which 33 per cent. are to be found in the new world, and perhaps as many 
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PLATE 38. 

URERA SANDVICENSIS Wed 
Opuhe. 

} cee apis ' ae: ae | 
maie intlorescence; reduced. 
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Urticaceae. 

in Asia and the Indian archipelago; about 14 per cent. in Africa, 14 per cent. in 

Oceanic Islands and only 3 to 4 per cent. in Europe. In the Hawaiian Islands 

the family is represented by 9 genera, of which two only are endemic (Neraudia 

and Touchardia). Two genera, Pipturus and Urera, however, have arborescent 

species only. The usefulness of the Urticaceae is mainly in the long and very 

strong fiber which is obtained from the bark of some species. The fibre of the 

Hawaiian Olona (Touchardia latifolia) is one of the strongest in the world. 

KEY TO THE GENERA, 

Urereae. oipagpiad a the female flowers four parted or four lobed, 
Flowers in 

Cymes divaricately dichotomous, corymbose, achene covered by the bse 

eg ee err er re Ter ee es Sere cae 
Boehmerieae. Perigone of the female flowers tubular, free. 

Flowers in axillary clusters 
Female flowers on a globose receptacle, the perigone dry with fruit. 2. Pipturus 

URERA Gaud. 

PE i vary. Female flower with equ ally large, or pantie outer segmen nts. 

globose-penicillate or iim is subsessile. Achenes enclosed in the fleshy Bt 

Seeds with scanty album —Trees or shrubs with alternate leaves, and punctiformous to 

elongate, in the Haw watiagn " species ovate- herent eystolithes, Ppt in dichotomous or 

irregularly branching, loose cymes or ¢orym 

The genus Urera consists of about 22 species distributed over the tropics of 

America and Africa and the islands of the Pacific. In the Hawaiian Islands we 

have only two species with several varieties, both species being peculiar to the 

islands, outside of which they have not been found. The native name for both 

species is Opuhe. 

Urera Sandvicensis Wedd. 

Opuhe. 

(Plates 38, 39, 40.) 

SANDVICENSIS Wedd. in Ann. Sci. Nat. ser. 3. ae BS ye 177,—-et in DC. 

ne ets (1869) Sect. I. 92;—H. Mann Proc. Am. Me Baia gon _ 

Hbd. Haw. Isl. (1888) 410 inelus. var. 8.;—Del Coe 1. Mar. 

VIL cise 299,—Villebrunea crenulata Gaud. Bot. Voy. Bonite brs 52) £08. 

Leaves oblong, 15 to 20 em x 7 es 9 em, on gro of 3 to 5 em, ee moderately 

elliptico-« -eontracting but more or less obtuse at the base, wavy ecrenulate in the upper 

entire in the lower portion, schartacoous, or thick cepa tg fleshy, pale as, either 

glabrous or pubescent along the veins and midrib Mee in fresh sp 

penninerved, with 12 to 15 strong nerves on either aids, all parallel, straight, the lowest 

i leb ipule 

ia 20 in a glomerule, — essile, each about 3 mm - diam., pale reddish or yellow, with 

to 5 segments; anther s pale usually 5 in number; female perigone surrounded by a 

Fic ih cup : heckajmeages dean pedicellate, 3 to 4 scotia, at length fleshy and orange 

Yellow, about ; achene subobli 1, with yellow stigma, ovate, tuberculate 

on both San. eens sastoaea by the perigone 

119 



PLATE 39. 

URERA SANDVICENSIS Wedd. 
Opuhe. 

Showing (female) fruiting branch; reduced. or 
> 



Urticaceae. 

The cystolites in the specimens from near the voleano Kilauea, Hawaii, are 
ovate elongate, while those from the Kohala mountains of the same island are 
punctiform ; besides, the male inflorescence of specimens from the latter locality 
is only about 3 em. in diameter, and the leaves are shortly petioled. The speci- 
mens found at the slopes of Mauna Loa, Hawaii, seem to be the typical U. Sand- 
vicensis and coincide exactly with Gaudichaud’s most excellent plate. Hille- 
brand’s var. 7. is here united with the species, as the pubescence, which seems 
to be his only distinctive character, occurs in nearly all the specimens from 
various localities. Hillebrand’s var. 7. from Molokai, Oahu and Lanai differs 
from the species mainly in the leaves, which are shorter petioled and are rounder 
or rather broadly truncate to cuneate at the base, making the leaf almost deltoid. 
The leaves are nearly all pubescent underneath in the writer’s specimens, espe- 
cially along the veins and midrib. Heller suggests to uphold Weddel’s Urera 
glabra, which is a synonym of Hillebrand’s var. y, merely on account of geo- 
graphical range: the difference is in reality slight, and Hillebrand’s variety is 
here retained. The latter author’s var. 8 or Wawra’s Urera glabra var. mollis, 
which is cited as a synonym by Hillebrand, does not warrant being separated 
from var. 7, with which it is here united. In Olokele Valley, on Kauai, the 

writer collected specimens of Urera Sandvicensis, which he refers to var. 7. They 
differ somewhat from the plants found on Molokai in the longer petioled leaves 
which are slightly cuneate at the base, and the very large loose male inflores- 
cence; the leaves are more or less deeply serrate even to the subtruncate-cuneate 
base, and wholly glabrous. 

The Opuhe is a medium-sized tree with a straight trunk which is clothed in a 
smooth, very fibrous bark. It is distributed all over Hawaii, where it is nearly 
always a tree, while on the other islands it is merely a shrub. Near the Kilauea 
voleano, on Hawaii, slopes of Mauna Loa, especially at the Kipuka Puaulu (4000 
feet), it is a very common tree, 25 feet or so in height, with rather long, thick, 
drooping branches. The tree is dioecious; that is, male and female flowers are 
borne on separate trees. It is associated with Koa, and Naio trees near Ship- 

man’s ranch, and with many other trees at Puaulu, such as Straussia, Pelea, 
Xanthoxylum, ete. At Puuwaawaa, North Kona, Hawaii, it is not uncommon in 
Waihou forest (elevation 3000 feet), where trees 35 feet in height ean be found. 
It is here that the writer met with the biggest trees; some had trunks of one foot 
in diameter. In the Kohala mountains on the same island it is a shrub. Va- 
rieties of this tree occur on all the islands of the group, but not with well-defined 
characteristics. Like Neraudia, it also exudes a milky, watery fluid which is 
otherwise lacking in the family Urticaceae. It is not a very dry district plant, 

but favors regions with more frequent and heavier precipitation. 
The bark was used by the natives in a similar manner to that of the Olona—for 

fish-nets, and even at times for their tapa cloth. It is, however, not as strong 

as Olona. The trees are free from insects. The wood is soft and light. 
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PLATE 40. 

ENSIS Wedd. URERA SANDVIC 
Opuhe. 

Kilauea, on Hawaii; Voleano the 

4000 feet. 
owing in the or Female tree Kipuka 

elevation 



Urtieaceae. 

On the island of Kauai, on the leeward side in the forest of Kaholuamano, 

grows a small tree about 18 feet high, which differs very materially from Urera 

sandvicensis, found on Hawaii. It is here described as a new variety under the 

name Urera sandvicensis var. Kauaiensis. The native name of this tree is Hona. 

Var. Kauaiensis var. nov. 
Hona. 

Leaves Ladera ovate, bluntly accuminate at the apex, truncate to cuneate at the 

base, evenly crenate to serrate, thick coriaceous, dark ee: with bright red midrib 

and veins, analy neryed, glabrous on both sides, 6 to 9 em wide and 10 to 14 em long, 

on petio 3 es bod : to 12 em; male flowers bri ope ed, cigs tuberculate, egy ns purple 

to pink, mber, inflorescence in the axils of the u upper leaves and all along the naked 

branch, very “shortly pee: branching cymosely or paniculate, flowers 5 oot than 

in the speci 

The tree, eae is called Hona by the natives, was the only one observed in the 

forests of Kaholuamano, Kauai, along a streambed. It was collected by the 

writer in August, 1909, and October, 1911. The number of the type is 9006 in 

the College of Hawaii Herbarium. It differs from the species in its very long 

petioled coriaceous leaves, shortly peduncled male inflorescence, which is of a 

bright red color, purple anthers and large perigones. 

Mention may be made here of Urera Kaalae Wawra, a small tree found in the 

Waianae range of Oahu. It differs from U. Sandvicensis in the palmately 

nerved, cordate leaves, small triangular stipules and bracteolate inflorescence. 

The plant was discovered by Wawra and described in Flora (1874), p. 542. His 

specimens came from Mt. Puakea of the Kaala range. Not collected by the 

writer 
PIPTURUS Wedd. 

iebreetee: Blume. ) 

s WwW es t 

gray pubescence underneath, entire to serrate leaves; stipeles bifid, easily caducous. 

Flower clusters oinbone: single in the leaf axils, or in some plants, not from the Ha 

waiian Islands, arranged in catkins. 

The genus Pipturus consists of about 12 species, which are distributed over 

the Oceanic Islands, Hawaiian Islands, and Mascarene Islands to Australia. The 

Hawaiian species are all called Mamaki or Mamake; they furnished, next to 

auke (Brousonetia papyrifera), the fiber for their tapa or paper eloth. 

Pipturus albidus A. Gray. 

Mamaki or Mamake. 

— 41.) 

PIPTURUS ALBIDUS A. Gray (ined.) in Mann, Am. — VII (1867) 201;— 

Weddl. in DC. Prodr. = Aso) Sect. I. ‘23517; ;—Nadea Enum. (1873) n 

313;—Wawra in Flora (1874) 547;—Hbd. Fi. "Haw. Tel. ” (1888) 413;—Del 

Cast. Il. Fl. Ins. Mar. ae a (1892) 303, ys Fl. pa Frane, (1893) 203;— 

Heller Pl. eg ‘Isl. Fine 4.—Boehmeria albida H et Arn. Bot. Beech. 

Sages Be ae Fl. Suds. (1836) no. 866. S ace open a Wedd. in Ann. 

Se. Nat. I (1854) 197, et Pipturus Gaudichaudianus Wedd. 1. ¢. p. 196.— 

Perlarius anaes O. Ktze. Rev. ak Pl. II (1891) 630. 
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PLATE 41, 

PIPTURUS ALBIDUS A. Gray. 
Mamaki Ke. 

Branch with female inflorescence. 



Urticaceae. 

Leaves ovate to oblong acute or hee repo at ad Pa np ears truncate or rounded 
at the base, crenate to serrate, 10 em long, 4 10.5 em wide, oye aah to 
coriaceous, shortly w white-tomentose oteus (Oahu) often light gre een, to dark brown 

especially in specimens from the other Islands; tripli-nerved, the nerves often red in the 
living plant stipules triangul bifid to the middle tite ‘eateate lobes; flowers all sessile 

n oe y clusters a4 12 mm either al male or all female or male and female flowers 

in one glo e (in nai 1 pipes hite tomentose or very hispid; male ey 

seddish neutely * fid to a middle igs ess; stamens a or much exserted "(in plants fro 
Paauhau, Hawaii); female perigon hick, finally fleshy receptacle, the rat a 

stigma much longer than the toe Hers fruit aout 1m 

This is a most variable species, and if one should undertake to separate the 

various forms, one would have to name individual trees. The leaves vary greatly 

in shape and size as well as in pubescence, some being densely gray tomentose 

underneath, others light green to brown; the same holds good of the nervature, 

which is often bright red. 

On Oahu the plant is only a small shrub about 8 feet in height, while in the 

forests of Naalehu in Kau, Hawaii, the writer observed the biggest trees, which 

occasionally attain a height of 30 feet with a trunk of often one foot in diam- 

eter. When a tree grows in the open it has long drooping branches, which are 

arranged pyramid-like. The trunk is clothed in an exceedingly strong fibrous 

smooth bark of a light brown color. As already stated, it is a very variable 

species and occurs on all the islands of the group, avoiding dry districts; it in- 

habits the mesophytie forests at an elevation of 1500 to 4000 feet, but does not go 

higher. Occasionally it can be found in a sub-xerophytie district, but never on 

the lava fields as is the case with the Hawaiian genus Neraudia, which can be 

found in the hottest and driest districts, as well as in the rain forests. Two 

species of Pipturus were described by Heller from Kauai, as P. Kauaiensis and 

P. ruber. The latter is a good species and was even distinguished by the na- 

tives from their Mamaki; it is known to them as Waimea on Kauai. 

The Mamake furnished the natives of old with the fiber for their tapa (kapa) 

or paper cloth, which they obtained from the bark of the tree. It is said that 

Mamaki fiber made the finest tapa and was preferred to that made of the Wauke 

bark. For further information on the fapa making and the fibers used, the 

writer wishes to refer the reader to Dr. Wm. T. Brigham’s valuable book ‘‘Ka 

Hana Kapa,’’ which is an exhaustive treatise on the subject. The wood of the 

Mamaki is exceedingly hard and durable. It is of pinkish color when newly cut, 

and turns brownish with age. The bark and fruits of the Mamaki are supposed 

to have been employed by the natives medicinally for consumption. 

In Samoa several species of Pipturus oceur under the name fausoga or soga. 

The bark of these trees is used by the natives in a similar manner as was that of 

the Hawaiian species—for their tapa or paper cloth. The Hawaiian species is 

supposed to oceur also in Tahiti. 
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SANTALACEAE. 

The family Santalaceae, which consists of 26 genera and about 250 species, is 

divided into two groups: Holoparasites or genuine, and Hemiparasites or half 

parasites. To the latter group, among others, belongs the genus Santalum, which 

is represented here in the Islands by several species. The Hemiparasitice Santala 

root in the ground and partly extract nutriment from the roots or stems of other 

plants by means of haustoria or suck-organs. It has been proved in Santalum 

album, the Indian Sandalwood, that it can exist and grow in soil perfectly devoid 

of foreign roots. Botanists are of the opinion that parasitism in this group must 

have played an important part in the existence of these plants in previous pe- 

riods, on account of the large number of haustoria on their rootlets, and the 

small number of which succeed in bringing about adhesion to roots of other 

plants; whilé in genuine parasites, as the Loranthaceae, no such extravagant 

endowment is to be found. The opinion has been expressed that these Hemipara- 

sites, which root in the ground, form an intermediate step to those para- 

sites which live on tree branches, rather than being reduced forms of the latter 

or genuine root parasites. 

The Santalaceae are distributed over the tropics and the temperate zone. A 

majority of the genera occurs only in dry regions and comparatively few belong 

to regions with heavy precipitation. 

In Hawaii the family is represented by two genera, Exocarpus and Santalum ; 

of the former two species are to be found, while of the latter four or five species 

occur in the mountains of all of the Hawaiian islands. 

It may be of interest here to remark that in the days of Vancouver, Sandal- 

wood was the main export from these Islands, which was shipped to China. An 

interesting account is given in regard to Sandalwood export from the South Pa- 

cific islands to various parts of the world, in Seeman’s Flora of the Fiji Islands. 

The Chinese term the Sandalwood Tanheong. i. e., scented tree. The Hawaiian 

Islands are called Tan-shan or Sandalwood mountains by the Chinese, on account 

of the Sandalwood trade which was earried on with China. 

SANTALUM Linn. 

Flowers hermaphrodite, perigone 4 to 5 lobed. Tube of perigone eampanulate or ovate. 

Lobes of perigone free to the discus, each lobe with a tuft of hair at its base. Stamens 

drawn out into fleshy, spathulate triangular lobes, between the stamens. Ovar 

superior, later on partly inferior. Style si 

2 to pendu 

cotyledons. Glabrous hemiparasitie trees or shrubs with opposite rarely alternate, entire 

leaves, and relatively large panicles or racemes which are either terminal or axillary 

Bracts not present. 

The genus Santalum consists of about 10 species which are all closely related 

and occur in East India, on the islands of the Malayan Archipelago, on the 

islands of the Pacific and in Australia. 
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Santalaceae. 

In the Hawaiian Islands four species are to be found, which are perhaps only 

variations of a single species. Since the large export of Sandalwood from these 
Islands to China, the trees have became rather scarce and only individual ones 
can be found scattered through the drier forests. On Oahu, Sandalwood trees 

or Iliahi are still plentiful in certain districts, such as Kahuku, and in Palolo 

Valley, where they are very numerous at the lower elevation in company with 

Acacia Koa (Koa). 

KEY TO THE SPECIES. 

ati tp axillary and eps 
Perigone ee 8 to Sag 

OVOIG; SMOG .. 61585 cas eesae eee ea es wk howe enn S. ellipticum 
Perigone pre h, ire, “is to 14 mm. eylindrical. 

rupe obovoid, id eee eer aN horns acme aye Caen 8S. pyrularium 
Pinlece yellow ish, 6. mm ii seein 

Drupe seats's SMOOLH, MUCTONALO.0 yoyo be cole e cee eae ere kes S. Freycinetianum 
Inflorescence a ter minal cymose janeaiy flowered panicle. 

Perigone bright Tedis fev vcav ci 6 oe PUGS ede sete eae a eda Sore S. Haleakalae 

Santalum Freycinetianum Gaud. 
Tliahi. 

(Plates 42, ey ) 
SANTALUM FREYCINETIANUM Gaud. Bot. Voy. Uranie (1826) (1830) 442, t. 45 

Hook. et Arn. Bot. Beech. Seis a pr ae Suds. (1836) no. 939; ;-—Guill. Zeph, 

Tait. (1836-37) no. 184;—DC. P . XIV. (1857) 682;—Jardin, Hist. Tles. Marqu. 

1 in Bot. U. 8. E, E. 

d anch., n Proe. Amer. Acad. VII 

(1867) 198;—Wawra in Flora (1875) 171;— Fl. Haw. Isl. (1888) ag OA 

ieronym, in Engl. et Prantl. Pfizfam. III, 1 (18895 221;—Del Cast. Il. Fl. In 

=e Ee VIE eae 282 et Fi. Polyn. Frane. (1893) ‘17 3.—San ies tadidldte 

Bert n Guill, 1. ¢.;—Nadeaud 73) re 328. ; 
Leaves sipeaits. ovate oe ‘obovate or elliptico oblong, 4 to 8 em long, 2.5 to 4 em wide, 

on petioles of 2 to 15 mm; either obtuse or aioe fe oth aa chartaceous, esting: oie 
and darker green above, lighter underneath or in specimens from North Kona golden 

low; cymes paniculate in in the a ils fat the upper leaves 2.5 to 5 em long, et 

y e 

n than t 
lobes short and broad, tufts of hair very scanty and short; anthers longer than the fila- 
ii style little shorter than the perigone, shortly 3 to 4 cleft; drupe ovoid, about 15 
mm long when mature, the apex somewhat truncate, very shortly mucronate, and crowned 
with depressed annulus; putamen smooth. 

Santalum Freycinetianum, the Hawaiian Sandalwood of the commerce of by- 

gone days, is a most variable species. It is often a small shrub, but usually a 

medium-sized tree, and is peculiar to the dry regions of these Islands. It loves the 

lava fields of the Island of Hawaii, where it is especially common, comparatively 

speaking. It occurs as a small tree in South Kona on the lava fields of Kapua, 

and Manuka, while in North Kona on the old lava flows of Mt. Hualalai it 

reaches a handsome size. Here the tree grows 35 feet or so tall, with a trunk of 

10 to 12 inches in diameter, which is clothed in a rather rough sealy bark. 

On the slopes of Mauna Loa above Kealakekua, at an elevation of about 5000 

feet, the writer met with the biggest Sandalwood trees to be found in the whole 

group. They differ very much in their outward appearance from the other varie- 

ties known to the writer. The trees reach a height of over 50 feet and have a 
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Santalaceae. 

trunk of over one and a half, and occasionally two, feet in diameter. The bark is 

black and smooth, the leaves very dark green and glossy, and drupes olive shaped 

and black, with somewhat fleshy exocarp. It occurs mainly on the rough aa 

flows intersecting this beautiful country, but can also be found in the Koa forest, 

where it is very numerous; many large trees were found dead, undoubtedly due 

to the dying off of their hosts. Nearly 90% of the trees which formed this once 

beautiful forest are now dead. 

Santalum Freycinetianum occurs on all the islands. On Lanai it can be found 

on the extreme eastern end, scattered about on the exposed open grasslands. At 

Puuwaawaa, North Kona, Hawaii, it grows on the lava fields at 2000 feet and 

higher up on the slopes of Hualalai large trees can be observed. This species of 

Santalum has several varieties, found on the various islands. On Lanai and East 

Maui on the southern slopes of Haleakala occurs Hillebrand’s var. 7. cuneatum, 

which differs from the species in its small thick, fleshy, suborbicular leaves, which 

are slightly cuneate at the base. It is usually a shrub, but to the writer’s aston- 

ishment it grew as a veritable vine, completely covering a species of Sideroxylon. 

At the voleano of Kilauea, Hawaii, elevation 4000 feet, occurs another variety 

called 3. var. latifolium Gray. Its leaves are coriaceous pale glaucous underneath 

and quite broad; the flowers are arranged in numerous panicles which are axil- 

lary and terminal. It grows plentifully on the cliffs surrounding the main 

erater, but always as a shrub. 

On Diamond Head crater, the landmark of the Island of Oahu, and in Kailua, 

Hawaii, as well as at Cape Kaena, Oahu, grows a small much branching shrub, 

which is another variety called var. «. littorale Hbd., as it grows in the vicinity 

of the seashore. 
On Lanai on a spur of the main ridge, Lanaihale, the writer found a tree quite 

distinct from any of the other varieties known. It has the largest leaf of any 

Santalum known, and also flowers which almost exceed in size those of Santalum 

pyrularium of Kauai. It is here described as follows: 

Var. Lanaiense var. nov. 

Branches robust, stiff; leaves orbicular in outline, mucronate at the apex, slightly 

contracting at the base into a petiole of 5 mm, 7 to 10 cm each way, dark green race 
bright glaucous underneath with red veins, chartaceous; panicles very small, axillary, -» 

ong, flowers two or single on minute pedicels, flowers large, right red with glaucous 

2 mm long, campanulate to cylindrical, the acute lobes a third the lengta 
of the tube; anthers as long as the perigone; drupe unknown. 

A medium-sized tree with stiff gnarled branches, growing at an elevation of 
about 3000 feet in company with Straussia, Bobea, Dubautia, ete. It has the 

largest leaf in the genus and is almost worthy of specific distinction. neciciieate 
in July, 1910. Type in the College of Hawaii Herbarium; co-type in the au- 
thor’s Herbarium no. 10061. 

It may be of interest here to relate the rise and fall of the Sandalwood trade 

in the Hawaiian Islands. In the year 1778 the attention of the commercial world 

was first drawn to the existence of Sandalwood in these islands; a Captain Ken- 
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PLATE 48, 

SANTALUM FREYCINETIANUM Gaud. 
Tliahi, Sandalwood. 

Growing on the lava fields of Puuwaawaa, North Kona, Hawaii. One of the biggest 
Sandalwood trees in the Hawaiian Islands. 



Santalaceae. 

drick, of a Boston brig, is known to have been the first who left two men on 

Kauai to contract for several cargoes. Under the able government of Kameha- 

meha, vast quantities of the wood were exported. The Sandalwood was to these 
islanders the start in life. From 1790 to 1820 numerous vessels called for this 
wood, bringing many and various things in exchange, and about 1810 Kameha- 

meha I. and his people began to accumulate considerable wealth. In one year 

nearly 400,000 dollars were realized. Under the reign of Liholiho the Sandal- 

wood began to be exhausted, though in the year 1820 we still hear of 80,000 dol- 
lars’ worth of the wood being paid for the yacht ‘‘Cleopatra’s Barge,’’ and in 
1822 of a voyage to Kauai to collect the annual tribute of the wood in that 
island; though the produce became every day more difficult to procure, and 
could no longer be demanded in payment of taxes. Finally a substitute was 
discovered, the Naio (Myoporum sandwicense A. Gray) or Bastard Sandalwood, 
though no relation to true Sandalwood; it, however, could not revive the trade. 

Thus came to an end the export of the Jliahi or Laau ala (fragrant wood) as 

the natives termed the wood. 
For further particulars in regard to Sandalwood trade in Hawaii, consult J. 

J. Jarves’ History of the Hawaiian Islands. 

Santalum ellipticum Gaud. 
Tliahi. 

(Plate 44.) 

SANTALUM ELLIPTICUM Gaud. Bot. Voy. otra ay 1830) 442;—Endl. F 
pei 940;—DC. Prodr. XIV (1857) 682;— ray Proce. Am, Acad. rv. “1860) 
327;—Mrs, Sinclair Indig. Fl. Haw. Isl. (1885) pl. 34;—Heller, PI. ae = 
Saale a fosdotc ge ay sce e. ellipticum Gray Bot. U. 
i Mann, ead. VII (1867) 198; Mba. Fi. Haw. i ‘ Gibas) Pro 
390; pei Cast. Tl. PL rah “nee Pacif. VII (1892) "283. 

Branches slender, more or less drooping; leaves thin chartaceous, elliptical-oblong, 
sedaish, ‘about 17 em long and 3 em wide, on slender petioles of 18 mm, acuminate glabrous; 
peas cles in the axils of the upper leaves, rather loose, the flowers on distinct pedicels of 

m; perigone 8 to 10 mm reddish the lobes as long as the tube or longer, with long 
ette of hair; drupe as in S. Freycinetianum, 

Santalum ellipticum or Iliahi is not uncommon on the islands of Kauai and 
Oahu; on the latter island trees of this species are very numerous on the eastern 
end, especially in the valley of Palolo, where they are associated with Acacia Koa 

(Koa) mainly, which is probably its host. It extends from an elevation of 600 
feet up to about 1500 feet, at which latter elevation it grows together with Straus- 

sia Kaduana (Kopiko), Elaeocarpus bifidus (Kalia) and others. It has a short, 

straight trunk and a rather round crown, formed of slender branches. It is very 
conspicuous from a distance on account of its reddish tinted foliage. 

The Hawaiian Sandalwood, according to old natives, grows to a height of 
often 80 feet, with trunks of often three feet in diameter. The older and bigger 
the tree the more valuable it becomes, as its fragrance increases with age. It is 

only the very heart wood that is scented, and in small or young trees the roots 
only are fragrant. 
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SANTALUM ELLIPTICUM Gaud. 
Tliahi, Sandalwood. 



Santalaceae. 

Santalum pyrularium A. Gray. 

Tliaht. 

SANTALUM a A. Gray Proc. Am, Acad. IV (1860) 327, et in Bot. U. 8. E, E. 

ined ;— yeroe: Am, Acad. VII (1867) fae ae in Flora ahs ae 

Hbd. ri Hae cay (1888) 390;—Del Cast. Il. s. Mar. Pacif. VII (1892) 2 

A medium sized tree, leaves as in Santalum ore um of Oahu, but ici sein 

neath; panicles axillary, loose, few flowered; eae on pedicels of 3 mm, perigone dull 

red, ey pas ical Se rs) 14 mm, the lobes as long s the tube or shorter; 4 as long as 

the filaments; style nearly as long as the alpank. 3-cleft; drupe large 14 to 24 mm long, 

the corsa Baits runcinate, crowned with membraneous annulus ie the apex. 

This species is peculiar to the Island of Kauai and occurs in the forests of Hale- 

manu at an elevation of 3000 to 4000 feet, where it is a tree 35 to 40 feet high, 

occasionally. It can also be found in the woods of Kaholuamano, on the same 

leeward side, above Waimea in the more dry regions in company with Elaeocarpus 

bifidus (Kalia), Tetraplasandra Waimeae (Ohe kikoola), Pterotropia Kauaiensis 

(Ohe ohe), Straussia (Kopiko), Bobea Mannii (Ahakea) and others. It also en- 

croaches on the border of the rain forest where it is a straighter and taller tree 

than when growing on the drier forehills. 

On the road to Halemanu, near Puu ka pele of the Waimea canyon, the writer 

saw a fine specimen which was loaded with fruit, and the ground beneath was 

covered with thousands of seeds, but none had sprouted. 

It may be remarked, that any attempt to germinate seeds of the Hawaiian 

Sandalwoods resulted in failure. Hillebrand records a similar fate in his Flora 

of the Hawaiian Islands. 

Santalum Haleakalae Hbd. 
Thahi. 

(Plate 45.) 

SANTALUM HALEAKALAE Hbd. Flora Haw. Isl. (1888) 390;—Del Cast. 1. ¢. p. 2 

Santalum pyrularium var. 7. A. Gray, mss, Bot, U. 8. FE, E. ined;—H. Mann, oa 

sine Vit Pade oat 
A small tree with stiff erect branches; leaves thick, coriaceous to chartaceous (at 

lower elevations) dull light “teen, ovate-obovate oblong "3 to 5 em lon ng, 25 to 30 foe 
: : ike 

mb of 3 n 

width; towers subsessile, of a ap oe searlet red, the perigone § to 10 mm, with the lobes 

as long as the tube or lo onger; dise-lobes lanceolate, longer than the filaments; anthers 

on short ——— their cells diverging at base and apex; style subexserted, 3-cleft; drupe 

ovoid 12 16 mm long, truncate at the base, and with a conical vertex at the apex and a 

short ida below the same, putamen minutely runcinate. 

This species, which is easily distinguished from the other Hawaiian Sandal- 

woods by its dense corymbose inflorescence, which is bright scarlet, is peculiar to 

the Island of Maui, and at that confined to the eastern part Mt. Haleakala, after 

which mountain it was named by Hillebrand, who records it as a shrub. 

It is, however, also a tree, though not of any size; the highest trees observed by 

the writer were about 25 feet. It grows around the crater of Puunianiau, on the 

northeastern slope of Mt. Haleakala, at an elevation of 7000 to 9000 feet. It was 
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also found as a small tree 15 to 18 feet in height on the floor of Haleakala crater 

in Koolau gap and Kaupo gap, in company with Sophora chrysophylla (Mamani), 

Geranium tridens (Hinahina), and the well-known Silversword (Argyroriphiuwm 

sandwicense var. macrocephalum). 

It has been reported by Hillebrand to grow only at very high elevations near the 

summit of the mountain, together with Raillardia and Geranium. It may, how- 

ever, be of interest to state that it was observed by the writer on the southern 

slopes of Haleakala on the lava flows of Auahi, Kahikinui, at an elevation of 2600 

feet. At this latter locality, which is one of the richest botanical districts in the 

Territory, it is a fine-looking tree and does not show any signs of stiff branches 

and short, gnarled trunks, as, of course, must be expected at high altitudes. Were 

it not for the dense inflorescence and bright scarlet perigones, one could easily 

mistake it for Santalum ellipticum of Oahu, which it, in reality, resembles greatly. 

The wood of trees from the high levels is exceedingly fragrant, and of a dark 

yellowish brown color. 

AMARANTACEAE. 

The family Amarantaceae occurs in all floral regions of the world, with the ex- 

ception of the frigid zones. It consists of about 40 genera, with about 655 species. 

In the Hawaiian Islands only five genera are represented, two of which are 

endemic (Charpentiera and Nototrichium) and have arborescent species. 

KEY TO THE GENERA. 

Style — with a ph ise stigm 
lowers villous or hispid; in t grat : Sa SPIRO. 5 0066s 0 2. Nototrichium 

Style ese ‘livided or 2 stigm ate bra : 
lowers glabrous, in long San eatte: nike aE ica oe reer 1. Charpentiera 

CHARPENTIERA Gaud. 
lowers inconspicuous, Hada on long slender branched paniculate spikes. Ovary 

ovoid, with two stigmas. Androeceum consisting of a shortly 5 lobed discus-cup, with 

stamina, alternating with the Mast lobes. Pericarp nthe Trees or shrubs with rise 

long petioled, ovate to obovate or elliptico- -lanceolate leav 

The genus Charpentiera is peculiar to the Hawaiian ee and consists of two 

species, Ch. elliptica (Hbd.) Heller, and Ch. obovata Gaud. The former is a 

shrub peculiar to Kauai, the latter a tree found on all the islands. The native 

name of the species is Papala. 

Charpentiera obovata Gaud. 

Papala. 

(Plates 46, 47, 48.) 

CHARPENTIERA OBOVATA Gaud. Bot. Voy. Uranie (1826, 1830) 444, pl. 48;—Hoo 
a pce Bot. guhieg (1832) 94;—Endl. Fl. Suds. (1 836) no, 718 :—Moquin- ‘Tandon 

a Steoat a ed" = p- 232;—Wawra (1875) 188; —Sinelair Indig. 

Ts. Pass 5) p 1. Haw. Isl. (1888) Ae 1 Cast, Ill. Fl, Ins. Mar Pac 

VII ieee) wots “Sehin nz in Engl. et Prantl. Pfizf Bis 1 . (1898) a6, fi 82} 
Heller Pl. Haw. Isl. (1897) 820 Soh. ovata oan pl. 47 lL e.j3— 
Enl. 2 e. no. 919 ;—Mogu. 1. ¢.;—Mann Enum. Geers. no. 423 a poeta ee 

ie, 
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PLATE 48. 

CHARPENTIERA OBOVATA Gaud. 
apala. 

Growing on the lava fields of Kapua, South Kona, Hawaii. Tree ¢ bout 25 feet tall. 
& 



Amarantaceae. 

Leaves ovate or obovate-oblong 6 to 30 em jong, 4 to se em wide, on petioles of 
2 to 8 em rounded at both ends, ig la pak apd into the petiole, fleshy, thick or char- 
taceous when fresh, glabrous, dark gre with i mpressed ihenigks parallel veins; panicles 
compound, red, oft ten 40 to 50 em sero ‘oat szmalle in the specimens ice dry districts, on 
peduneles ‘of sometimes Page a Eosg rs 2 mm, thin rather pale; bracts about 1 
mm, ovate; sepals ov ie ong as the sepals; utriculus 2 to 3 mm, 
enclosed or partly ae: paren! gaat hittd exserted, 

This is a tree of 15 to 35 feet in height, and reaches its best development in 

the dry regions. It is a very variable species, and was, as a matter of fact, de- 

scribed by Gaudichaud as two different species, mainly on the shape of the leaf. 
The Papala oceurs on all the islands of the group in the rain as well as the dry 

forests. It is not uncommon in Manoa and Pauoa valleys, Oahu, as well as in 

the whole Koolau range, where it grows in densely shaded ravines and on moun- 
tain slopes. On Kauai it is plentiful at Hanalei and neighborhood. We find it 

again in all the valleys of the Kohala mountains, but not higher than about 4000 

feet. The biggest and finest specimens of this tree the writer observed in North 

Kona, Hawaii, at Puawaawaa, where the trunks reached a diameter of two and 

a half feet, being perfectly straight and clothed in a very smooth, light brown, thio 
bark. The trunk, in its lower portion, usually divides into several column-like 
parts, in the form of buttresses. When in full bloom it is a rather attractive 
looking tree. The wood is very soft and fibrous, and when dry exceedingly light, 
and will burn like paper. It is the very tree which was used by the natives for a 
most original and grand display of fireworks, owing to the easiness with which 
the wood can be ignited. Mrs. Sinclair in her beautiful book on the ‘‘ Indigenous 
Flowers of the Hawaiian Islands,’’ says the following in regard to this sport: 
“On the northwest side of Kauai the coast is extremely precipitous, the cliffs 

rising abruptly from the sea to a height of from one to two thousand feet, and 
from these giddy heights the ingenious and beautiful pyrotechnic displays take 
place. 

“On dark moonless nights upon certain points of these awful precipices, where 
a stone would drop sheer into the sea, the operator takes his stand with a supply of 

papala sticks, and, lighting one, launches it into space. The buoyancy of the wood 
causes it to float in mid-air, rising or falling according to the force of the wind, 
sometimes darting far seaward, and again drifting towards the land. Firebrand 
follows firebrand, until, to the spectators (who enjoy the scene in canoes upon the 
ocean hundreds of feet below), the heavens appear ablaze with great shooting 

stars, rising and falling, crossing and recrossing each other, in the most weird 
manner. So the display continues until the firebrands are consumed, or a lull in 
the wind permits them to descend slowly and gracefully to the sea.”’ 

On the Island of Kauai in the forest of Kaholuamano occurs another species of 

this genus—Ch. elliptica (Hbd.) Heller. It is certainly quite distinct from Ch. 
obovata in the long elliptical-lanceolate leaves, and very short inflorescence which 
is almost erect and not drooping. Hillebrand mentions it as a variety elliptica. 

NOTOTRICHIUM Hbd. 
lowers hermaphrodite, small conical, hispid villous or pubescent. Perianth deeply 

4 Becledy the lobes equal, an outer pair enclosing the inner one. Stamens slightly con- 
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NOTOTRICHIUM SANDWICENSE Hbd. 

Kului, 

Showing flowering branch Ie 

Photographed from Herbarium specimen; nearly one-half natural size. 



Amarantaceae. 

_— a8 the base. Ovary one-celled, one-ov ulate. Style slender; stigma capitate. Fruit: 
oblong or aoe bd oid thin iin enclosed in the perianth. Seed lenticular, with ee 

ae ta. ea ae rubs or trees with d hotomous branches and bisce site ce iggy ed leaves. Flow 
ers in enero ml axillary roikes with a woolly or pubescent rhachis 

The endemie genus consists of three closely-related species. In Engler and 
Prantl’s Natiirl. Pfizfam. the genus Nototrichium is merged with Psilotrichium, 

from which it differs, however, in the equal perianth lobes and tetramerous 
flowers. 

Only one species, NV. sandwicense, becomes arborescent; the other two species 

are shrubs. One of them occurs on Kauai, the other on Oahu, while V. sand- 

wicense or Kului oceurs on nearly all the islands of the group. 

Nototrichium sandwicense Hbd. 

Kului. 

(Plates 49, 50.) 

NOTOTRICHIUM SANDWICENSE Hbd. Flora Haw. ia. gee) 8785 j Heller Pl. Haw. Isl- 
(1s A. Gra ed; 97) 821.—Ptilotus sandwicensis ay i ined;—H, Mann 
ee a — il (1867) Si-Paiotrichium s eae’ ae Fl. Vit. One 

in Flora (1875) 186;—Del Cast. HEL ins. ra Pace. 
(1802), 370 ons in Engl. et Prantl.  Biaten. i bee Bay Nail 

Branches slender, articulated, covered with an ochraceous tomentu opposite, 
ovate, gece. covered ea a silky adpressed tomentum espe ot: ee anerside the: 
leaf, which is silvery tomentose, contracting into a petiole of 12 18 mm, 2 to 
long, 1.5 to 4 em nase oe generally 3 or 5 at the end of a br sheet ” thiek ovoid to oyli n- 
as 1.5 to 3 em n peduneles of 6 to 30 mm, ie rhachis densely villous; flowers 

rowdi ed, ovoid 2 to 3 mm long, villous with spreading hairs at the base; perianth lobes 
ovate lanceolate 3 oa nerved, hispid at the back; stamens atti as long; ovary oblong, 
truncate; style as long as the ‘perianth, with punctiform stigm 

The Kului, which is usually only a shrub several feet high in the lowlands, be- 

comes a small tree of about 15 to 20 feet in height in the lower forest zone at 2000: 

to 3000 feet altitude. 
It is a handsome little tree and quite conspicuous by its silvery gray foliage and 

its pretty catkins which droop from the end of every branchlet. It is peculiar to 

the very dry regions and may be found as a straggling shrub where nothing else 

ean live. 
In Kona, Hawaii, especially near Puuwaawaa, it forms a regular hedge along 

the government road on the rough aa lava fields. On Molokai it grows on the 

western end in gulches, on the slopes of Mauna Loa, where it forms, together with 

the Nau (Gardenia Brighamii), the Ohe (Reynoldsia sandwicensis) and the Wili- 

wili (Erythrina monosperma), the last remnants of what was once a xerophytie 

orest. At Puuwaawaa, Hawaii, proper, it grows to a small tree about 15 to 20 

feet in height at an elevation of 3000 feet, besides also at Kawaihaeiuka (2500 

feet). together with Maua (Xylosma Hillebrandii) and the Mamani (Sophora 

chrysophylla). Tt also is not uncommon on Maui and Oahu. On the latter island 

it inhabits the arid regions of the Waianae Mountains. It occurs as a tree on the 

lava fields of Kau, and South Kona, on the slopes of Mauna Loa, Hawaii, and 

forms, in certain districts as Manuka, about 80% of the growth. 
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PLATE 50. 

NOTOTRICHIUM SANDWICENSE Hbd. 
Kului . 

Growing on the slopes of Mauna Loa, Molokai; elevation 2000 feet. Tree in back- 
ground, Erythrina monosperma (Wiliwili). 



Nyctaginaceae. 

Two varieties have been described, one from Kauai by Asa Gray, and another 
from the Pali of Kalaupapa, Molokai. 

The wood is coarsely grained and very light. resembling the wood of the Papala. 

NYCTAGINACEAE. 

This family is one of the most interesting in the vegetable kingdom, on account 

of its many peculiarities. All Nyctaginaceae are void of corollas, but possess, 
however, a perigone of often remarkable beauty. The family consists of 18 
genera, with about 155 species; it is represented in the Hawaiian Islands by 
three genera, only one of which, Pisonia, has arborescent species. 

The Nyctaginaceae are either herbs, shrubs or trees, and are distributed over the 
warmer regions of the whole world, especially in tropical America. 

PISONIA Plum. 

Flowers rarely hermaphrodite, usually unisexual, with 2 to 3 small triangular = mg 
bracts at their base. Male flower campanulate, with a 5-lobed perigone and 30 
(usually 6 to 8) stamens, which are vay shortly united at their base, and ane: sur- 
rounding a rudimentary ovary. Female flowers tubular, 5 lobed, with staminodia and 
an often plainly stipitate, elongate ovar . with a filiform style and fringed capitate stigma. 
Anthoearp of variable form, elliptical to long prismatic, ete., smooth or angular wit 
Viscous glands. Shrubs or trees with small often fragrant flowers and usually opposite, 
elliptical, lanceolate or obovate heats 

The genus consists of about 40 described species which occur in the tropics and 

their neighboring regions. Only one species is found on the African coasts. 

The fruiting perigone of the Hawaiian species exudes a very viscous substance, 

which was used by the natives as a bird lime. 

The nomenclature of the species of Pisonia is very much confused, different 

authors having referred our species to plants from other parts of the world. & 

Heimerl expresses the possibility of our endemic species (P. sandwicensis) being 

identical with P. artensis from New Caledonia. 

The writer has adhered to Hillebrand’s nomenclature as regards this latter 

species, rather than Heimerl’s, who says that our Hawaiian Pisonia 1s not well 

known to him. 

KEY TO THE SPECIES. 

Limb of perigone lobed. : 
1 eaves cuneate, inflorescence a terminal loose umbel or contracted _— ; umbellifera 
sandwicensis Leaves raiser at aa base, inflorescence a globose gat 1 Ieee ghar ShereP beg es dwi 

Limb of perigone enti : 
, inermis Leaves elliptical shoes. inflorescence a loose open panicle....--..--- Pr 1m 
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FLATE 51 

PISONIA SANDWICENSIS Hbd. 
ulu, 

Female flowering branch and fruits, reduced one-half. i=) 



Pittosporaceae. 

The writer is not acquainted with this species. Hillebrand records three va- 
rieties of this species as follows: 8. var. fulvum, Oahu, Ewa to Waialua; y- var. 

from Mt. Kaala, and finally ¢ var. flocculosum, also from Mt. Kaala. 
It is exceedingly difficult properly to diagnose the Hawaiian species of Pitto- 

sporum and more so the varieties. Pittosporum terminalioides has all possible 
intermediates finally approaching P. confertiflorum. It is perhaps one of the 
many forms of the latter. The two species, together with Pittosporum Hosmeri, 
have tuberculate seeds in common, while all the other species have the seeds 
smooth and shining. P. Gayanum also belongs to this group as far as foliage is 
concerned, but the seeds are smooth and not tuberculate. 

The writer has abundant material, but even so, it is extremely difficult to sepa- 

rate them specifically, as all seem to run very much into each other. 
P. glabrum is very close to P. glomeratum and differs from it only in the 

sepals and pedicellate flowers, a characteristic which can not be very well relied 
upon, as both forms occur often on one and the same plant. The capsules of P. 
confertiflorum from the various localities have all possible shapes and forms, but 
can not be separated successfully into varieties. It will have to remain a poly- 
morphous species. 

In conclusion the writer wishes to state that he has gathered much material 
from localities from where Pittosporums had never been recorded. Some of 
them undoubtedly are new, but owing to incomplete specimens, as the wanting 
of flowers, or mature capsules, the writer thinks it advisable not to include them 
in this already voluminous book, but rather to wait for additional material and 
then make an exhaustive study of this very variable group of plants. 

Pittosporum Hosmeri Rock. 

Aawa hua kukui. 

Gat acer tong HOSMERI Rock nae ve Bot. Club. 37 (1910) 297 pl. 1, et Rept. Board 
Com, Agr. & For. (1911) 84, pl. 20. 

Branches stout, young shoot es leaves crowded at the ends of the branches, 
subsdeithonas: glabro ous above, wrinkled with a clese network, densely tomentose under 
neath with a light to dark brown wool, young leaves covered on both sides, _entire with 

ong, th 
lobes 5 mm, ov i ith priationt veins; ethene as ‘ion as the t che. phirdt oblong; 

ie x 
en youn ; A 

quadrangular 55 to 75 eg lon 4 to 55 mm wid and 4 abo ut 45 mm thick, opening ory 
w * 

It isa Oe eee tree 18 to 25 feet or more in height with stiff more or 
less ascending branches; it is most remarkable for the enormous capsules, which 

are the largest in the genus. The type specimen was collected on the lava field 
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PLATE 59. 

PITTOSPORUM HOSMERI var. longifolia Rock var. nov 

bark 1 flow 

Vv. 

1 1 . a ‘sowing on 
Trunk showing , and nk. Growing 0 

} } 

wering and fruiting branch pinned to tru 

the lava fields of South Kona, Kapua, Hawaii. 



Pittosporaceae. 

of Puuwaawaa, in North Kona, on the slopes of Mt. Hualalai, Hawaii, on June ri, 

1909. Since that time the writer visited again this district and collected addi- 

tional material; most of the trees were then in flower. The writer made also 

extensive exploration of the forest surrounding Mauna Loa, especially the drier 

districts in South Kona, which resemble Puuwaawaa greatly as far as vegetation 

is concerned. In that latter locality the writer found this species very common, 

and it is certainly astounding that it has been kept from our knowledge for so 

long. The plants from this latter locality, however, differ somewhat from those 

from Puuwaawaa, in size of capsules, which are smaller, and in the size of 

leaves, which are much larger. The tree itself is much smaller and more nearly 

a shrub, while the trees at Puuwaawaa have often a diameter of a foot or so. 

Near Kilauea Voleano at an elevation of 4000 feet is a small Kipuka or piece 

of land of great age which is surrounded by rough (aa) lava flows. The area 

of this Kipuka is 56 acres; on it are to be found not less than 42 species of trees. 

The vegetation is such that one would immediately look for Pittosporum, but in 

vain. The writer persisted, however, to locate a Pittosporum representative in 

the vicinity, and after a search of several days found a small triangular lot of 

about an acre in extent, which must have been once upon a time a part of the 

above Kipuka; it was surrounded by enormously thick aa flows, which were cov- 

ered with stunted Ohia lehua growth, whilst in that small pocket of land grew 

Pittosporum Hosmeri var. longifolia, together with Pelea and Xanthoxylum. 

The trees from Kilauea are identical with those from Kapua, 8. Kona, and 

also with specimens from the upper slopes of Hualalai, from the forests above 

Huehue at an elevation of 5000 feet, while the typical Pittosporum H osmert 18 

peculiar to Puuwaawaa. 

The variety is here described as follows: 

Var. longifolia var. nov. 

(Plates 58, 59, 60.) 

Leaves lanceolate-oblong to obovate oblong rounded or acuminate at the apex, 15 to 

40 em long, 5 to 9 em wide, on petioles of 2 to 5 ‘em, glabrous above, densely covered under- 

neath with an ochraceous to rufous tomentum; flowers as in the species; capsules smaller 

subsessile, 10 on a common pe m in diameter, ¢ 

sules globose, quadrangular to oblong, 2-3-4 valved, the valves woody, 4 to 5 em long or 

5 em each g 
mature. 

The tree is quite common at Kapua, 8. Kona, Hawaii, on the lava flows, but 

does not reach such a height and size as at Puuwaawaa. The trees of the latter 

locality are loaded with fruit during June and July, while those of Kapua bear 

mature fruit during the month of February. However, the fruiting season of 

these, like nearly all the other Hawaiian trees, can not be relied upon. Occurs 

also at Kilauea, and Hualalai, Hawaii. 

This species with its variety resembles somewhat P. terminalioides of the same 

regions, but has only the roughened seeds in common with it. 

The fruits of P. Hosmeri and variety are a source of food for the native crow, 
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PLATE 60. 

nov. M HOSMERI var. longifolia Rock var. 
flows 

PITTOSPORU 
ua, Hawaii; elevation f Kona, Ka of South the lava on rowing G 
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PITTOSPORUM GAYANUM Rock. 
Hoawa. 



Pittosporaceae. 

Corvus hawaiiensis or Alala, which pecks open the large woody capsules and 
feeds on the oily seeds within. The crow is peculiar to Kona, Hawaii. Nearly 
80% of all the capsules of this species examined by the writer were eaten out 
by these birds, which are still very common. 

Pittosporum Gayanum Rock sp. nov. 

(Plate 61.) 

small tree 15 to 18 feet high with a round spreading crown, or when growing on 
the high central plateau near Wai eale in the dense rain forest, a tree with very few 
chien, Jee ascending branches; leaves crowded at the ends of the branches or seattered, 
obovate oblong, shortly aia enthe with revolute aati, glabrous above AE 
Pht impressed, dark green ‘with dark brown or f 

yo 
lvo 

especially on the very prominent veins, the young leaves covered on both sides with a 
dark reddish ae wool 25 em lo 4 to 10 ri 
petioles of about 2 em; inflorescence axillary and cauline, peduncle short, 12 mm, with 
dark reddish “Gahierd tomentum, bracteate, bracts linear subulate, oor as well as the 
ovate Lo linear lanceolate sepals; flowers on pedicels of 5 to me mm, sepals 3 mm, tube 

e he lobes 4 

r re in diam, the valves rugose, wrinkled; seeds angular, shining incl: sehetbre 
about 5 mm long. 

This very interesting tree is peculiar to the interior, high plateau of Kauai 
especially the upper slopes of Waialeale. It grows in the swamps and swampy 

forests as well as along streambeds several miles inland from Kaholuamano, at 

an elevation of 4800 to 5000 feet. It is not uncommon in the more open flat 
swamps in company with the thousands of Lobelia macrostachys at this region, 

which is constantly wrapped in clouds. It is a rather curious plant, with a 
short trunk and perfectly straight branches, which are only few, three or four, 
and the large dark green and brown foliage. It is a constant species and grows 
all over the summit of Kauai. It was collected hy the writer first in Septem- 
ber, 1909, and again in October, 1909, in the Alakai swamp near the head of 
Wainiha, and on Waialeale October 20, 1911. The type is 8867 in the College 

of Hawaii Herbarium, Honolulu, T. H. The plant is named in honor of Mr. 
Francis Gay of Kauai, whose kind hospitality and help in exploring the Kauai 
forests the writer was fortunate to enjoy. At the very summit of Waialeale 
in the open bog the writer found a variety of this species perfectly glabrous; it 
was a shrub about 5 feet high, and may be described here as follows: 

Var. Waialealae var. nov. 

Leaves whorled at the ends of the branches, glabrous even the ee young leaves, 
obovate oblo ong, pigenernicsas Pe Leaps on both sides, 5 to 10 em long, 2 to 3.5 em wide, 
contracting i a petio capsules 2 em each Hes the valves pei wrinkled 
glabrous, Sica anus posite sa seeds as in the spec 

Type No. 8866 in the College of Hawaii Herbarium, collected by the writer 

October 10, 1911, at the summit bog of Waialeale, Kauai, elevation 5200 feet. It 
grew in company with Pelea Waialealae. Labordea Waialealae, Lobelia Kauai- 

ensis, ete. 
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9 PLATE 6 

PITTOSPORUM INSIGNE Hbd. 
Hoawa 

ing branch, half natural size. ] Fruit 



PLATE 68. 

PITTOSPORUM HAWAIIENSE Hbd. 
oawa, 

Showing fruiting branch. 



Pittosporaceae. 

Pittosporum insigne Hbd. 

Hoawa. 
(Plate. 62.) 

ee ee aa INSIGNE Hbd. Fl. Haw. Isl. (1888) 25;—Del Cast. Ill. Pl. ite Mar. Pac. 

(1890) 110;—Pax in Engl. et Prantl Pfizfam, III 2, a (1891) 1 

eaves in distant whorls, thick, chartaceous, glabrous, obovate- vi Sagem yt 

contrac eting into a short petiole of 1 to 2 em; s termina al 
seen ‘ 

raceme (or in East Maui specimens more or less glomerate) the flowers on pedicels of 1 to 2 

mm Sed etary tomentose, surrounded at the base with numerous linear bracts of 5 to 10 

d g 15 to 25 flowers on pedicels 0 to mm (in specimens from the type 

oeaity); pate — acute, densely tomentose, tomentum light yellowish, corolla large, 

tube to 12 mm, the lobes broad ovate about 8 mm; stamens half ‘the length of the 

> ate and ovary as long as the abe: the latter densely villous; capsule oblong about 

m long, deeply wrinkled, seeds smooth. 

A very handsome tree with large cream-colored flowers; it reaches a height of 

about 25 feet and has stiff ascending branches. Hillebrand’s description, which 

has been enlarged upon to suit the abundant material which is at the writer’s 

disposal, agrees exactly with plants from the type locality. It is not uncommon 

on West Maui, above Kaanapali, at an elevation of about 3500 to 4000 feet, 

where it grows in the rain forest. It was also collected by the writer in Iao 

Valley, on the same island. 

On East Maui, in the rain forest of Mt. Haleakala, at an elevation of 4009 

feet, the writer met with a Pittosporum which he must refer to this species, 

though differing somewhat from the trees found on West Maui. This is, how- 

ever, not surprising, since all Hawaiian Pittosporums are very variable. The 

East Maui plants differ from the West Maui ones in the inflorescence, which ~ 

shorter peduneled and has almost sessile flowers: the latter agree, however, with 

those from the type locality. On the northern slope of Haleakala, at Nahiku, 

on the crater Hinai, at an elevation of about 3000 feet, the writer met with a 

large number of trees which will also have to be referred to this species; they 

differ from the type specimens in the young leaves, which are covered with light 

brown tomentum, and in some other minor points. 

On the same mountain, at 2000 feet elevation, the writer collected Hillebrand’s 

var. & of this species, which is easily distinguished by the long axillary pe- 

duneles, which measure often 5 em. and more. The variety is a small tree, 15 to 

18 feet in height. 

Pittosporum Hawaiiense Hbd. 

Hoawa. 

(Plate 63.) 

ee HAWATIENSE Hbd. FI. ae Isl. (1888) 26;—Del Cast. 

r. Pac. VI. (1890) 110;—Pax in Engl. et Prantl. Pfizfam. III. 2. a 1891) it 

Leaves owners or in distant whorls, large obovate-oblong, acute s trongly aroha 

. pangs on both sides when old or pubescent underneath, young s shoots cov beat 

dense fawn ee tomentum on both sides, thick chartaceous, 12 to 22 em long, 5 to 3 otk 

wide, on petioles of 1.5 to 3 em, flowers axillary or eauline, racemose rarely t terminal on 

Seats peduncles of about 15 mm, pedicels 3 to 7 mm; § epals ovate, triangular 3 
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PLATE 64. 

i 
PITTOSPORUM CONFERTIFLORUM Gray, 

ng branch against trunk of tree, growing near Ukulele, Hale 
elevation about 6000 feet. 

akala, Maui; 



Pittosporaceae. 

bracts ovate lanceolate 5 to 8 mm; tube of corolla about 8 mm a es up to the upper 

third, nit lobes broadly ovate; stamens as long as the tube, ant sg — te; 

ovary ovoid, densely tomentose style almost twice as long; capsu ate ‘pluish or 

ne eben adrangular, about 3 em or more in diameter, valves woody, ene wrinkled; 

eeds black, smooth or minutely tuberculate 

This species is a small tree, 15 to 18 feet high, with straight ascending 

branches, bark white, smooth; flowers cream-colored. This particular species 

occurs on the island of Hawaii in the forests of Naalehu, Kau, at an elevation 

of from 2300 to 4000 feet or more, where it is quite plentiful. It was also 

collected by the writer on the great plateau of the Kohala mountains of the 

same island at an elevation of 4000 feet, but not at all common. Its distinctive 

characteristics are the capsules, which are bluish-glaucous and deeply wrinkled, 

as well as the very large foliage, which is, however, exceeded in size by Pit- 

tosporum Hosmeri var. longifolia. 

Pittosporum Kauaiense Hbd. 

Hoawa 

pea ad KAUAIENSE Hbd. Fi. Haw. Isl. (1888) Birt Cast. Ill. Fl. Ins. Mar. 

VI. (1890) 111;—Heller Pl. Haw. Isl. (1897) 8 9. 

Leaves chartaceous with strong prominent nerves, obovate oblong, 12 to 24 em long, 

4 to 8 em wide, shortly seuminate with a aiatinet pe of 2 to 4 ecm “seit dark green, 

glabrous above, covered with whitish or golden yellowish pubescence; inflorescence 

pedicels 4 mm, sepals scarcely 2 mm, acute, villous, corolla cream colored the lobes about 

m with a stro ae.” median abet stamens as long as the tube, style little longer; capsule 

subglobose 16 mm diam., glabrous when mature, covered with brownish wool when 

young, with 4 deep jeusritaaronl rien seeds smooth, shiny. 

This is one of the tallest species of Pittosporum, reaching a height of 30 to 40 

feet, with a trunk of about 10 inches in diameter, which is vested in a smooth 

whitish bark. It is peculiar to the island of Kauai, where it grows in the 

forest of Kopiwai, below Halemanu, 3600 feet, as well as at higher elevation. 

It is not common at Kaholuamano, but was again collected by the writer in Olo- 

kele canyon and in the woods of Makaweli, elevation 2000 feet. The trees from 

the lower locality differ from those of the type locality, Halemanu, in the cap- 

sules, which are wrinkled, but are otherwise the same. The pubescence of the 

underside of the leaves disappears with age. 

Pittosporum confertiflorum Gray. 

Hoawa. 
(Plate 64.) 

oe aah gta dle oy RUM Gray Bot. U. S. E. E. (1854) 232, pl. 19;—H. Mann 

Am. a eu his Fl. Haw, Isl. den er ;—Hbd. Fl. Haw. Isl. 

(1888) 26; Bel Cast. Tl. Mar. Pacif at 110;—Pax in Engl. et 
Prantl. Pfizfam, i Sa aie i 1.—P, terminalioides . Gray }. c. p.. 231. 

Branches stout, leafy, woolly when young, leaves thick afar alternate or who orled 

obovate-oblong, shortly acuminate 12 to 20 em | 3 to 6 em wide, contracting into a 

distinct petiole of arf em, pale fulvo-tomentose se <4 ae oceasionally above; in- 

or € ctriaatga Boas d ecauline, the numerous flowers densely pa ke a 

corymbose raceme ’95 mm; pedicels 6 to 12 mm; bracts linear 
ith of about ? 

oblong 16 mm; es a ey covaie densely woolly, obtuse 6 mm; éorolia eream-colored 
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Pittosporaceae. 

or white, tube 10 to 12 mm or less, lobes about 6 mm, stamens nearly as long as the tube, 
ees ie! Ag nape. pistil short, ovary = By aia tomentose; capsule globose- 
piety bila : flattened, i thick woody valve mm, wrinkled or rough or some- 
times smo eeds purple mpressed oo atl ee packed in two rows in each 
ae rere “Gall, Sinatery pimencule)e: rugos 

A tree 20 feet in height with ee stout, ascending branches. It is a some- 
what variable species; the inflorescence is not always terminal, but also axillary 
and even cauline in specimens from Haleakala, Maui. The writer collected 
specimens of this species from the type locality southern slopes of Haleakala, 
Maui, where the tree is not at all common. It also grows near Kaupo at an ele- 
vation of about 5000 feet. The leaves in the writer’s specimen are much larger 
than those figured by Asa Gray. 

Hillebrand’s var. 7. from Kau and Kona agrees well with the writer’s material 
from Lanai. The genus Pittosporum is exceedingly well represented on Lanai, 
the species confertiflorum evidently being very variable, as there are as many dif- 

ferent forms as there are Pittosporum trees and one would be naming individual 
trees. It is indeed puzzling, the question of specific distinction in the Hawaiian 
Pittosporums, thanks to the insects on which the plants depend for pollination. 

Hillebrand’s typical var. B. occurs in nearly all the valleys of Lanai, as Kai- 
holena, Mahana, Koele, and also on the ridges. It differs from the species in its 
smaller leaves and lanceolate sepals, and is a small tree about 18 feet in height. 
In some of the Lanai specimens the capsules are deeply wrinkled, and quad- 

rangular, with perfectly flat valves 3 em. each way; one specimen, No. 8 
has a long bracteate peduncle of 4 em., with large pedicellate flowers. 

172 

d 



LEGUMINOSAE. 

This, the second largest plant family—being only exceeded by the Composite 

family—consists of nearly 450 genera, with over 7000 species, and is of much 

greater economic importance than the latter. 

The Leguminosae family is distributed all over the world, and is only absent 

from the very remote islands of the Antarctic, though only sparingly repre- 

sented in New Zealand. 
In regard to the sub-families, the Mimosoideae are entirely absent in Europe, 

while the Papilionatae are to be found in the Arctic as well as high Alpine re- 

gions of both hemispheres. 

The family is represented in the Hawaiian Islands by 25 genera, only four 

of which, however, have arborescent species. 

KEY TO THE GENERA, 

SUB-FAM. MIMOSOIDEAE. 

Leaves twice pinnate; flowers in heads or spik : 

Stamens indefinite; leaves mostly replaced by: dilated petioles. . 1. Acacia 

SUB-FAM. er 

Leaves eto pinna 
Pod-winged one the upper suture, calyx very oblique........ 2, Mezoneurum 

SUB-FAM, PAPILIONATAE, 

Leaves So . arenas 
A ed ed RE ODay a eM rate ee ge eee at, 3. Sophora 

4, Erythrina 

ACACIA Willd. 

owers sa gig or polygamous; calyx ides carat: toothed or petals free or 

united; stamens numerous, free or united at the base; ovary essile or raised, two to many 

ovuled. gume oval, oblong or linear, straight or curved, ‘flat or convex, ’membraneous, 

coriaceous, Ronit ent. ge med or tho orny trees or shrubs. Leaves bi-pinnate, or re- 

duced to a phyll adi um or lated petiole Flowers small, numerous, mostly yellow in 

globular heads or eylindri eal ice 

The genus consists of about 450 species, which are distributed over the tropical 

and subtropical regions of both worlds, being especially numerous in Africa 

and Australia. In these islands only three species are represented; one is 

doubtful (Acacia Kauaiensis, Hbd.) 

KEY TO THE SPECIES. 

Phyllodia instead of true leaves: 

Pod flat, broad gue oo Peel eke wr aa eed ORE are Cones A. Koa 

Pod narrow and curved. .... 0.00.60. 000 cers ccs ceeetee nes tereeres A. Koaia 

Acacia Koa Gray. 

Koa or Koa ka. 

(Plates 65, 66, 67, 68.) 

sour KOA Gray Bot. U. 8. E. E. (1854) 480;—H. Mann cad. VII (1866) 

Pe n Fi, elise Isl. (1867) 235; ’ Wawra in ‘Were “air, 141;—Hbd., FI. 

ae Isl. wer 88) 1 12;—Del Cast. Ill. Fl. Ins, Mar. Pace. VI (1890) 160;—Engl. 
& Prantl Pfizfam. III. 3 (1894) 110;—Heller Pl. Haw. sl. (1897) $30.—Acacia 

oe ylla Hook. et Arn. Voy. Bot. Be he (1822) 81;—Benth. Mimos. in Hook. 
ond, Journ. Bot. I. (1839) 368. 
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PLATE 65. 

ACACIA KOA Gray. 
Koa 

About one-third natural size. Showing true leaves and phyllodia, flowers and fruits. 



Leguminosae. 

Phyllodia faleate, coriaceous, 10 to 15 em long, varying from 6 to 8 mm to 24 mm or 
inore in breadt : narrowed at the base, cabs or obtuse at the tapering apex; the smooth 

ace is striate with many nerves; on younger ree the phyllodia bear a bipinnate 
lat the lea rye 12 to 15 pairs, yen em gripes ed; peduncles solitary or fascicled 
n the axils, about 12 mm long, bearing a a dens pis mowacel head of 8 mm in diameter, 
aoa teeth very short 5 in Tunber, petals 5, oblong lanceolate, glabrous, more or less 
united, longer than the ioreaciy half the mele of the stamens; legume broadly linear, 

valved, about 12 seeded; seeds dark brown to black 

The Koa is one of our most stately forest trees and is next to the Ohia lehua 
(Metrosideros polymorpha), the most common. It is perhaps the most valuable 

tree which the islands possess, as it is adapted for construction as well as for 
cabinet work. The Koa reaches a height of more than 80. feet in certain locali- 
ties, with a large trunk vested in a rough, scaly bark of nearly an inch in 

thickness. When growing in the open, it develops a beautiful, symmetrical 
crown, with usually short trunks of perhaps 15 to 20 feet in height and a di- 
ameter of more than 6 feet. The lower branches are then almost horizontal, 

far-spreading, while farther up the branches become peculiarly twisted and 
more or less ascending. When growing in the rain or fern forest, it develops a 
long, straight bole of considerable length and thickness, clothed in a rather 
smooth, gray bark; usually branching 40 feet or so above the ground. (See plate 

68.) It is this sort of timber which is most valuable for construction work, 

while the Koa of the drier districts has a much more beautiful wood and is 
more suitable for cabinet work. The Koa has two kinds of leaves, true leaves 

and phyllodia. Young twigs or young trees always have first the true twice 

pinnate leaves, which gradually pass into phyllodia—that is, the petioles become 
dilated and take the place of the true leaf. 

The adult trees bear phyllodia only, though an occasional twig near the base 
of the trunk will have true leaves. The Koa is found on all the islands of the 

group, and adapts itself to almost any condition. It descends to as low as 600 
feet, and ascends to an elevation of 5000 feet, and sometimes higher. Beautiful 
trees can be observed on the slopes of Mauna Loa on the Island of Hawaii, not 

far from the voleano, as well as in South Kona on the same mountain. It is 
sad, however, to see these gigantic trees succumb to the ravages of cattle and 
Insects. 

Large tracts of Koa forest which twenty years or so ago were in their prime 

have now perished, and nothing is left but the dead trunks with their huge 

branches dangling on strings of bark, ready to drop from the dizzy heights, 
when stirred by the slightest gust of wind, crushing everything beneath them. 
Such is the condition of the Koa forest of today in certain tracts of land on 

Hawaii. Cattle are the great enemy of the Koa. 

Above Kealakekua, in South Kona, of the once beautiful Koa forest 90 per 

cent of the trees are now dead, and the remaining 10 per cent in a dying con- 

dition. Their huge trunks and limbs cover the ground so thickly that it is diffi- 
cult to ride through the forest, if such it can be called. It might be said, how- 
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Nyctaginaceae. 

Pisonia umbellifera (Forst.) Seem. 

Papala kepau. 

PISONIA UMBELLIFE RA (Forst.) Seem. in Bonpl. X. (1862) 154;—et Fl. Vit. (1866) 
195;—Nadeaud, Enum, Tahit. Pl. (1873) no. 326;—Hbd. Ze i Isl. (1888) 

1776) 141, t. 71—C. um . 569. 
Blume, Bijdr. (1825) Bagi ent in DC. Pro dr. XIII. 2. (1849) 441;—H. Mann 
Proce. Am, Aead. VII RE ad) 198.—P. macrocarpa baer ® Sym. Reid : ape 
Forsteriana Endl. In Herb. Meyen ex Schauer et Walp. N A XIX., 
nat on oe oe t. i pa Sinclairi Hook. f. Fl. New Zeal. a Cis58) "200 < 50.— 

. Muller Fragm, I, (1858-59) 20. 
Bra te: nas. oe stiff with long internodes; leaves Oe Smhe-y. cuneate at 

the hase, obtuse or Presi agpee ek but cedar Kesey se a" Lagee sia 
12 to 26 em long, to em wide, on petioles of ay 2 mm, a ee upper ones 
crowded in a whor tthe: in aeinloton of the preihes % e lower sub- send Pom "iste escence 
terminal, ec nbellate, ne or several eget rising pion the apex of a branch, le 
ing at or apex fag ihe loose umbel or tracted oe Bg gone greenish 
lowish, sooth, as the limb 5-fid; puis pedicels of 6 to 18 mm, obtusely 5- Hobed, 
viscid, but smooth; utricle 1/2 to 2/3 the length of the perigone. 

A low tree 15 to 30 feet high, common on most of the islands, inhabiting the 
forests of the lower regions. On Oahu it is a common feature of the vegetation 
back of Tantalus and adjoining valleys. Unlike the other species, it is moisture 
loving, and forms large clumps in the valleys on the windward side, where the 
rainfall is very large. Logs of this tree, which the writer collected for wood 
specimens, shriveled to such an extent that it was impossible to recognize them 
afterward, resembling the stems of shriveled banana plants. Trunks of a foot 
in diameter can be felled with one stroke of the axe. It is of a very wide geo- 
graphical distribution, ranging from Polynesia to Australia and the Philippines. 

On Oahu it is found at an elevation of 200 to 1600 feet, and possibly higher. It 
Is very difficult to find good specimens on account of an insect which feeds on the 
leaves, and thus most of the trees have a very ungainly appearance. 

Pisonia sandwicensis Hbd. 

Aulu on Kauai. 

(Plate 51.) 

PISONIA SANDWICENSIS Hbd. Fl. Haw. Isl. (1888) 369;—Heimerl in Engl. a Prantl 
enti III. 1. b. (1889) 29;—Heller Pl. Haw. Isl, (1897) 823.—Pisonia umbelli- 

a Del cia og Fl. Ins. Mar. Pac. VII (1892) 268 (ex parte) et rl. Polyn. 

3) 1 yal (189 

Leaves thick coriaceous 10 to 30 em long, 6 to 15 em wide, on petioles of 3 - 5 em, 
ovate oblong, obtuse or rounded or bluntly acute at the apex ites even emarginate, the 
base rounded, ay ibs and veins pom peduneles in th xils of the uppermost 
leaves, 3 to 6 ¢ m long, oe in few short rays, forming a Sinan ae of about 5 
in diam., hives sessile; male pe fs e 5 to 6 mm, deeply parted into 5 to 6 obtuse eben; 
8 s 18 to 20, long exserted, twice the length of the perigone; fe rs gone pero " er 
style coe gas pit alo pS its ape clavate portion; fruit ting mages (matur 
n 

The ee as the tree is called on Kauai, is a tall tree, reaching a height 
of 50 to 60 feet, with usually 2 to 3 trunks of 1 to 2 feet in diameter, rising from 
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PLATE 52. 

PISONIA INERMIS Forst. 
apala kepau. 

Fruiting branch. Note insects caught on viscous fruits. One-half natural size. 



Nyetaginaceae. 

a common base. The writer has observed splendid specimens on the Island of 

Kauai, in the dry districts and gulches below Kaholuamano about 2500 feet 

above sea level, where it is to be found in company with Cryptocarya Mannii, 
Hibiscus Waimeae, Urera sp., Xylosma Hawaiiense (Maua), Osmanthus sand- 
wicensis, the native olive, Olopua or Pua, and others. The tree is conspicuous 
from the distance on account of its large and very dark-green leaves; the wood, 
like that of the other species, is soft, and trees are never cut for the sake of the 
wood. The flowers, which are arranged in globose heads, are very fragrant and 
not altogether unattractive. On Lanai, where it does not grow to such a height as 
on Kauai, it associates with Rauwolfia sandwicensis, Siderorylon sp., Suttonia 
Lanaiensis, ete., and thrives best at an altitude of about 2000 feet, on the dry 
ridges of Kaiholena and Mahana valleys. It has also been recorded from Molokai 
and Maui. The Aulw flowers usually during the summer months, from June to 
August, though fruits, which have the same properties as the Papala kepau, may 

be seen together with flowers on one and the same tree. It is peculiar to the 
Hawaiian Islands. The largest leafed specimens the writer observed on the lava 
fields of Kapua, S. Kona, Hawaii, where it is a small tree. 

The wood is very light when dry and very porous; the branches are very 
brittle and break easily. 

Pisonia inermis Forst. 

Papala kepau. 

(Plates 52, 53.) 

re INERMIS Forst. Prodr. (1776) 75. no. 397;—Seem. Fl. Vit. gg 195.— 

inermis var. leiocarpa Hbd. Fl. Haw. Isl. (1888) 369.—P. grandis R. Brown 
Prodr. Noy. Holl. (1810) 422;—H. Mann Proe. Am. Acad. vil (1867) ROSY fe 
Heimer! in Engl. et Prantl Pfizfam. IIT. 1. b. ef re Es oe: Bertero, mss. 

in Guill. Zeph. Tait. (1837) yf ete Teon. Sel IIL. t. 87.—P. Brunoniana 
Endl. Fl. Norf. (1833) 43, n. 88;—F. Bauer, Tilust. PL Nort t. 145.—P. umbelli- 

fera Del “ole Ill. Fl. Ins. Mar, Pace. VII. (1892) 268 et Fl. Polyn. Frane. (1893) 
157, ex par 

8 opposite, elliptico or obovate oblong 8 to 14 em long,, 3 to 8 em wide, on 
petioles of 15 to 20 mm, bluntly acuminate, gras at the base, thin; a mostly 
hermaphrodite in a loose open panicle of 15 to em in length; perigone pale, 4 to 6 mm, 
tubular funnel shaped, the spreading limb entire, gudiad with 5 to 10 crenatures; stamens 

0 12 exserted; style as long as the stamens, stigma oblique, not fringed; fruiting peri- 
pias fusiform $5 m mm long, 5-ribbed, 

This tree, as well as Pisonia umbellifera, is known to the natives as Papala 

Kepau (kepau being the general name for substances such as tar, pitch, ete.), 

on account of the viscid glue which exudes from the fruits. It is a small tree 15 

to 18 feet high, with elliptical-oblong thin leaves; it differs from the other two 

Species in its large, loose panicle and in the flowers, which have the perigone not 

parted but entire. It inhabits the dry or semi-dry districts. It may be found in 

gulehes back of Makawao, Island of Maui, in company with Pelea cinerea, Xan- 

tho-ylum sp., Pseudomorus Brunnoniana, ete., as well as on the lava fields of 

Auahi, erater of Haleakala. On Hawaii it grows on the outskirts of the lava fields 
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in Kona, slope of Mt. Hualalai, elevation 2000 feet, and on the slopes of Mauna 

Loa, land of Keauhou, at an elevation of 4000 feet, near Kilauea voleano; on the 

Parker Ranch near Waimea, and also on Molokai. 

The fruits of this, as well as other species, were used by the natives for catch- 

ing birds, and was spoken of as the ‘‘he kepau kapili manu,’’ or bird lime. The 
wood is very soft and of no value. Pisonia inermis extends over the Society, Gam- 
bier, Fiji, and Tonga groups, as well as Australia and Ceylon. It forms part of 
the beach forests of the Andaman Islands. The fresh leaves are used in India 
medicinally to subdue elephantiae inflammation in the legs or other parts. it 
is not uncommon in New Zealand, where it is called ‘‘ Para-para’’ by the northern 
Maoris. 

LAURACE AE. 

The family Lauraceae is distributed over the tropical and subtropical regions 

of both hemispheres. It consists of 39 genera, with about 950 species. The 
genus Cassitha, also occurring in the Hawaiian Islands, is the only genus with 
parasitic species, which reminds one very much of the Dodder or Cuseuta species. 

In these islands only one genus (Cryptocarya) has a single arborescent repr2- 
sentative, which is peculiar to Kauai and the Waianae range of Oahu. 

CRYPTOCARYA R. Br. 

Flowers ine tga icon e. Tube of perianth, es flowering, constricted. Staminodia 
oe > i 4 ei irel es ovate, shortly focal a ate. Fruit dry, but enti ae pret: within 

eshy periantheal tubes. Testa of the seed eanaily zeparable sabres pericarp. Flowers 
poe in oc axillary panicles. a with alternate penninerved leaves. 

The genus Cryptocarya, which consists of about 40 species, reaches its best de- 
velopment in South-east Asia, especially Java and the Sunda Islands. A few oe- 
cur in South Africa, nine in tropical Australia and a single one in the Hawaian 
Islands. Ten species are American, especially Brazilian. To this genus belongs 
Cr. moschata Mart., the American nutmeg. 

Cryptccarya Mannii Hbd. 

Holio. 
CRYPTOCARYA MANNII Hbd. Fl. Haw. Isl. (1888) 382;—Del Cast. Ill. Fl. Mar. Pae 

VI. ~~ 278; ;—Heller Pl. Haw. Isl. (1897) 826—Oreodaphne? Mann in "Proc. 
Am. Ae. VIT. (1867) 1 

Branches angular, the young leaves and inflorescence silky with a hdide lg tomentum; 
leaves thick coriaceous, glabrate, oblong 7 to 10 ¢ m long, 30 to 40 mm wide, obtuse, nar- 

at the base, th i i 
anicles or racemes mepiarele 12 to 18 mm long few flowered; flowers hermaphrodite; 

i ; lobes 6 

se u é 
free, ovoid; style short obtuse; as ovoid globose, bluish-black, about 16 mm long, 12-ribbed, the thin n putamen closely adherent to the perianth; seed with thin testa; the 
Tupe is crowned by the remains of the perianth. 
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ee phy ected Gaud., 
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Male and female Ca pes latter with ES fruits; reduced. 



The Holio is a very common tree in the forests of the leeward side of Kauai, 
where it associates with Bobea Manni (Ahakea), Elaeocarpus bifidus (Kalia), Al- 

phitonia excelsa (Kawila), and others. It is a medium-sized tree, reaching a 
height of 20 to 30 feet, but rarely more. The trunk is somewhat rough and not 
exceeding 10 to 12 inches in diameter. It inhabits the drier districts of Kauai at 

an elevation of 3000 to 4000 feet, is light-loving and therefore mostly found on 
the outskirts of the forests. Mr. Forbes has found this tree, which was thought 

to be peculiar to Kauai, on the Waianae range of Oahu, whose vegetation is very 
similar to that of Kauai. Nothing could be ascertained from the natives as to 
the uses of this tree. Even the name Holio was not known to many of them. 

SAXIFRAGACEAE 

The family Saxifragaceae, which consists of 69 genera and about 581 species, is 

very widely distributed from tropical Asia to Africa and Australia, also in 

America and insular regions. In the Hawaiian Islands the family is represented 

by a single endemic genus with two species, which belongs to the section Hydran- 

geoideae, as it is a relative and representative of the well-known Hydrangea. 

BROUSSAISIA Gaud. 

Flowers through abortion unisexual. Male ficwers with fiat receptacle, 5 lanceolate 

sepals, and 5 valvate petals. Stamens 10, with thick subulate filaments, ovate anthers, an 
sterile crataanilan Female flowers with ¢ ong bup.taa to ovoid receptacle, triangular sepals, 
and small seale-like petals, without stamen y inferior, five-celled; ovules numerous 
on thick bipartite ig sie s, with thick ne pileg “hick ~~ stigma. Berry globose. 

fleshy, many seeded. es with thick densely tomentose terete branches, opposite or 
whorled sertabe leaves, =| small ee arranged in uae corymbs. 

KEY TO THE SPECIES. 

Leaves opposite; petals bluish green... -.....----. 6s 20s sere ce een esse cee eee B. arguta 
Leaves ternate; petals reddish (4c. See ea aoe beek e p e ee ee bie ees B. pellucida 

Broussaisia arguta Gaud. 

Kanawau and Puahanut. 

BROUSSAISIA ARGUTA Gaud. Bot. Voy, — Ger 1830) 479-80 t. 69;—DC. Pro 
IV. (18380) 17;—Hook. et Arn. Beech. (1832) 84; ee Fi. ‘Suds. cas86) 
no. 1417;—A. Gray Bot. US. E. = WA 854) 683. $287; it , Proce. Am. Acad. 
VIT. (1867) 165, et Fl. Haw. Isl. (1867) 240;—Mrs. Patten Tdi ig. Fl. Haw, Isl. 

(1885) pl. 36 (is te B. pellucida) ;—Hbd. Fl. Haw. Isl. (1888) 120;—Del Cast. 
Til. Fl. Ins. Mar. VI. (1890) 163 Fg in Engl. et Prantl. Pfizfam. iit. 

2. a, (1891) 77 vt feller Pl. Haw. Isl. (1897 

Leaves opposite (never ternate) obovate oblong, slightly acuminate, closely serrate, 

gradually tapering into a thi nd fleshy petiole which is dilated at the base, np gla- 

brous, quite roe dick gre n above with impressed veins inch are shortly hirsute; 

corym 5 to 7 em in height ig about id em in width, hirsute, the branches subtended by 
foliaceous sessile bracts of 12 to 25 m , the bractlets smaller, eaducous; male flo 

petals greenish-blue, spreading trian ngular, yolcrenige much longer than the acute ieee: 
<< exserted; female cate er hare oid, the narrow acute teeth 2 mm, petals seale- 

like mm, ovary adnate Let its ‘le notte berry dark red, globose with a free at abou 
conical ape at with distinet. Haare “style and crowned by the caly cine teeth and petals; 
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Saxifragaceae. 

This is one of the most common trees or shrubs which the traveler will meet in 
the Hawaiian rain forests. It occurs in all the islands of the group at elevations 
of 1000 to 3000 feet. It is conspicuous by its dark green shiny leaves, and when 
in fruit it is not at all unattractive. The native name of this, as well as of the 
other species, is Puahanui and Kanawau. It is never found in the dry districts, 

but is confined to the rain forests, where precipitation is heavy. It is easily dis- 
tinguished from the other species by its small corymb and opposite leaves, which 
are not transparent. 

Broussaisia pellucida Gaud. 

Puahanui. 

(Plate 54.) 

caries PELLUCIDA Gaud. Bot. Voy. Bon. (1844-52) pl. 9. (exelus. fig. 11 & 12);— 
Vv 

1, Haw. Isl. (1888) 121;—Del Cast. ae Fl. Ins. VI (1890) 163;—Engl. in 
Engl. et Prantl Pfizfam. ITI. 2) a. (1891) 7 

Leaves whorled, ternate, ge ehh 4 to 6 em width; corymb larger and more 
open; male flowers: calyx about 2 mn ad 4 mm, peda: female flowers: ealycine 
lobes short dentiform, not longer than the peg nee seales; OY _ adnate enly in the lower 
half; berry smaller, the stigma sessile on the free conical a 

This species is certainly quite distinct from B. arguta, but is not confined to 
Puna, Hawaii, as it oceurs on all the islands of the group, but at higher elevations 
than B. arguta. This latter species practically goes not higher than 3000 to 3500 
feet, while the other species takes its place up to 5000 and nearly 6000 feet eleva- 
tion. It differs from B. arguta in the larger female corymb, which is more open 
and almost as long as broad, while the male corymb is smaller and denser. A 
characteristic is the ternate leaves, which are not as broad as in B. arguta, and 
are perfectly pellucid, a characteristic not found in B. arguta, whose leaves are 
opaque. All these characteristics are constant; Gaudichaud’s plate in Bot. Voy. 
Bonite is most excellent and shows at a glance the specific distinction from B. 
arguta. (Exeluding figures 11 and 12.) 

The figs. 11 and 12 in Gandichaud’s plate eertainly do not represent B. pellu- 
cida as the stigmas in all specimens examined are sessile and not raised on a 
columnar style as is the case in B. arguta. As no text was published with the 
plate, they perhaps were introduced for comparison. 

The native names for this and the previous species are Puahanui and Kanawau. 
It occurs on all the islands of the group, and is not confined to Puna, Hawaii, as 
ziven by Hillebrand. The writer collected it on the high plateau of Kauai and at 
the summit of Waialeale, on the same island: on Haleakala, Maui, it is not uncom- 
mon in the rain forests at an elevation of 4000 to 6000 feet. It is found on all 
the mountains of Hawaii, Mauna Loa, Kau, Hualalai, South and North Kona, Ha- 
makua, and on the summit of the Kohala Mountains. The red berries are much 
sought for by the native birds. 

It is a small tree, but often a shrub with stout and soft branches which are 

hirsute at their ends. 
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PITTOSPORACEAE. 

With the exception of the genus Pittosporum, this family is exclusively Aus- 

tralian. It consists of 9 genera, 8 of which are peculiar to Australia. The 

genus Pittosporum is distributed over the tropics of the old world, from tropical 

and extra-tropical South Africa to the Hawaiian Islands, and reaches its 
northern boundary in Japan and from there to the Canary Islands. Its position 
in the natural system has been a varied one, as the relationship of this family 
to other plant families has been rather a mystery. Pax, in his treatise in Engler 
& Prantl, places it near the Hamamelidaceae, in common with which it has the 

resin ducts. 

PITTOSPORUM Banks. 

a fo lobes free or united at the base, petals sometimes united; stamina subulate; 
anthers erect. Ovary sessile or shortly stipitate, incom plet sii 2, rarely 3-5eelled. Style 
short. Capeule often laterally compress - with eous or woody valves. Seeds smooth 

rugose, covered with a viscous resinou maiy icp pulp. ee ergreen shrubs or trees, 

glabrous or tomentose. Lea entire or dentate, hai erowded in spurious whorls. 
Flowers in terminal or eines Suetnon. panicles or cluster 

The genus consists of more than 70 species, and is distributed from Africa 
to the islands of the Pacific, as in Fiji, Timor, New Guinea and in the Hawaiian 

Islands, where they have reached a wonderful development. The species are 

dependent on the insects for pollination. The flowers of the Hawaiian species 

are dimorphous; that is, they are of two kinds—fertile and sterile. It is very 
difficult to render the exact limitation of each species, which is shown by the 

fact that the writer has found capsules belonging to three different species on a 
single inflorescence, on a tree found on the island of Lanai. Hillebrand, who 

had no mature capsules of each species, but of only a few, based his key to the 

species on the flowers. Ten species were originally described, to which number 
the writer has added three new ones. 

KEY TO THE SPECIES. 

Inflorescence axillary or cauline. 
Leaves Shonen flowers white or cream-colored, the raceme pedunculate, seeds 

smo 
pc pedicellate. 

epals ovate, capsule smooth or occasionally roughened, a ae along 
gia late Gee InReeGlate oe oa vena oe een eee 

— lanceolate acute or subulate, sot rough. 
Pedicels and cane le very long, leaves acuminate. 

icels short, leaves thick dark green ro Bi kigewee spathula Pe unde 
Flowers sessile or glomerate at the end of a long poduns P. glomeratum 

Leaves tomentose, obtuse or acumi inate, flowers subsessile or | aoe seeds often 
h rough at the back. 

Flowers small in a opr dl cluster; capsule smooth.........--- P. terminalioides 
Flowers larger net pedunele, capsule smooth......... P. caulifiorum 
Flowers Stamatis atic capsule very large 5 to 7 em long, smooth 

eri 
rie ot percolate, capsule small, rough, densely tomentose, leaves, strongly 

Ie ae a ea ge Ihe a a a le, ae Ne RR SR RR SS 



PLATE 55. 

PITTOSPORUM GLABRUM Hook. et Arn. 

Fruiting branch about one-half natural size. 



Pittosporaceae. 

gy eal ne Sap os neend and ecauline. 
Lea A at seeds sn ooth 

yes TS ries pedicellate, capsule rough, plabrouss).. 5 odes P. insigne 
Leaves tomentose e, seeds 

Flowers large, caveats ‘bluish glaucous, deeply wrinkled...... P. Hawaiiense 
Flowers bia essile, Dente small, quadrangular smooth....... P. Kauaiense 

Leaves tomentose, see 
Flowers nearly pigare poe) capsule rough, tomentose..... P. confertiflorum 

Pittosporum glabrum Hook. et Arn. 
Hoawa. 

(Plate 55.) 

wh nate age or GLABRUM Hook. et Arn. Bot. Beech. (1832) 110;—End. FI. sag Rees 
—Gray, Bot ie ag A etl Smet —H. Mann Proc. Am. 

(1367) etn et Fl. Haw. Isl. (1867) 12 Hbd. Fl. Haw. ee "(1888) : 23; Del Cast 
Ill. Fl. Ins. Mar. Pac. VI (1890) 110; y~ Helier Pl, Haw. Isl. (1897) 8 

A ae ar ig na throughout; only the young shoots pubescent; fie thin 
éenlebeens. on slender nches, in loose whorls; seathnanss to ovate oblong or oblanceolate, 
tapering at the base Ais a short petiole, the apex obtuse, —. ae acuminate; tapas 
ple camry _— or below the leaves, corymbose racemose, 6 to 12 flowered; ovate 
cute 3 m , gla rous; corolla 12 mm, w white or cream-c color By e spre beg yo 4 mm 
3 ate pean nearly as long as the tube; style twice the leng os of the glabrous ovary 
stigma truncate; a ee 2g i smooth, or arr wrinkled) two to res valved, the 
valves coriaceous, 25 mm in dia seeds smooth, an 

- eo 

we 

This is a variable species ae presumably occurs on the whole Koolau range. 
It was collected by the writer in Manoa and Pauoa valleys, also in Nuuanu Val- 
ley, on Konahuanui, Mt. Olympus, and especially Palolo Valley, where it is ex- 

ceedingly common. In Niu Valley occurs a plant which agrees fairly well with 

those from the mountains back of Honolulu; the leaves are little shorter and not 

acuminate, neither are the capsules rough, but smooth and more or less oblong 
rather than subglobose. It must, however, be referred to this species. 

It is a small tree 15 to 20 feet high and is peculiar to the rain, as well as the 
drier forests of the main mountain range of the island of Oahu at an elevation 

of 2000 feet. 

Pittosporum acuminatum Mann. 

Hoawa or Papahekili. 
oe ACUMINATUM Mann Proe. Am. Acad. VII poe) a: = FL agi De 

1867) 125; settee Fl. Haw. Isl. (1888) 22; —Del Cast. Ins. Mar. 
VL (1890) 110;—Pax in Engl. et Prantl Pflzfam, III. 7 a 10891) 1)1; . ioe 
Pl. Haw Isl. ne 7) 828. 

Leaves char taceous, oblanceolate- Regge vit perfectly glabrous, 8 to 20 em long, 
2 to 4 em wide, gradually m ereing into a wid ! petiole of about 1 em; geil apropane” 
very slender 2.5 to 6 em with flow with fruit 8 em, or -racemose, the peduncle and 

eae hirsute, lie subulate; y Rakes cae Bom tert 5 to 12 or even more, on : peateule 

of 7 0 mm, gene the a narrow ae tage ee cream oer stamens as 
s long a 

A very So graceful tree with beautiful cream-colored, fragrant flowers. 

Tree about 18 to 20 feet high. It is a very distinct species and differs from all 
the rest of the Hawaiian Pittosporums in the slender long peduncles and 

pedice 
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PLATE 56. 

PITTOSPORUM SPATHULATUM Mann. 

Fruiting branch, about one-half natural size. 



Pittosporaceae. 

Wawra in Flora writes that P. acuminatum, described by Mann, may belong 
to the group of P. terminalioides. This view the writer does not share with 
Wawra, but he thinks it to be closer to P. insigne var. 8 Hbd. However, it is 
quite a distinct species. Specimens were collected by the writer on Kauai, to 

which island the tree is peculiar. It is plentiful at Halemanu, and Kaholua- 
mano at an elevation of 4000 feet, where it grows in the drier forests or on ex- 

posed ridges. It was also observed above Makaweli at an elevation of 2000 feet. 

Specimens from this locality differ somewhat from those of the higher elevations 

in being much stouter, and in having coriaceous instead of chartaceous leaves. 

Pittosporum spathulatum Mann. 
Hoawa. 

(Plate 56.) 

Aceh ae ea SPATHULATUM Mann. Proce. Am. Panis VII. (1867) 151, et Fl. Haw. 
(1867) 125;—Hbd. Fl. Haw. Isl. (1888) 24;—Del Can Ill. Fl. Ins. were Pace. 

VI. (1890) 111 ;—Pax in Engl. et Prantl. Pfizfam. III. 2. a. (1891) 111.—P. 
terminalioides Planch, ~ spathulatum Gray, Bot. U. S. E. E. (18e4). ‘aie 
Wawra in Flora (1873) 1 

tiff, densely foliose "he leaves dark green, sub- p agcboat i tenders cuneate 
ee pel gradually narr wing fects an obtuse and rounded ape sco go Tt 

pete e of 1 to 1.5 em; 6 to 12 em hie 2 to 4 em wide; inflorescence axilla ith 
lowish pubescence; peduncle very short, about 6 mm or more, pedicels of he a same cand. 
sepals ae tort obtuse or acute, sparingly pubescent; stamens nigricies than 1% tube, 
anthers sagittate; ovary densely tomentose, style the length of the ovary, stigma capi- 
poe Ngaees glabrous when old, subquadrangular, deeply furrowed or runcinate, seeds 

oot 

A tree of 15 to 18 feet in height, occurring in the rain forests of Oahu, espe- 
cially in the Koolau range. It is a very distinct and not variable species, as its 

characteristics are quite constant. It is a rather handsome, though somber, 

plant, and is conspicuous from a distance on account of its dark green foliage. 
It is quite common on the upper slopes of Konahuanui, elevation 3000 feet, and in 

the mountains of Punaluu, Waiahole, and Waikane. In the upper forests of 
Oahu it takes the place of P. glabrum, which grows up to 2000 feet elevation. 
Norace Mann’s specimens came from Kaala Mt., Waianae range. 

Pittosporum glomeratum Hbd. 
Hoawa. 

no en ee Hbd. Fl. Haw. Isl. (1888) 23;—Del Cast. 1. ¢. p. 110;— 

- p- 
horls at phage of 5 to 10 aa ioe young shoots cinereous-pubescent; leaves 

ainiteaaie elongate, 15 to 25 em x 2.5 to em, acuminate or obtuse, ee MAFEOW: 
ing into a petiole of ‘Ss mm or less, chpetaceecs glabrous; pedunele axillary 25 to 32 mm, 
bracteate, with a dense Sehr of almost sessile flow at the apex, pubescent, ed — 
late bracts 3 to 6 m; sepals ovate, obtuse 2 to 3 mm, ag gprs ryan white; wit 
tube of 10 mm; ovary Gomentoas. capsule aaa seeds as in P. glabra 

A small tree occurring at the eastern end of Oahu in Waker Valley. Hille- 

brand also describes a variety B. acutisepala from the same region, evidently a 

slight variation. 

The species comes very close to P. glabrum and is perhaps only a form of it. 
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PLATE 57. 

_ PITTOSPORUM TERMINALIOIDES Planch. 
Flowering and fruiting branch, less than one-half natural size. 



Pittosporaceae. 

Pittosporum terminalioides Planch. 

Hoawa. 

(Plate 57.) 

sheet Goto TERMINALIOIDES Planch. in Herb. Hoo vl a Gray Bot. U. S. E. E. 
(1854) 231;—H. Mann Proc. Acad. VII. Seat d a —et Fl. Haw. Is "ie 67) 
123; —Hbd, Fl. Haw. Isl. (1888) 24;—Del Cast. Br Ins. Mar. Pac, VI (1890) 
11] ee glabratum Putterl. Syn. Pittosp. 11. gait pots non Hook. et Arn.). 

A small tree, with stiff branches; 1 crowded near the sg of Arg branches, 
chart athe ous to thi ick coriaceous, the sand aes ela & ith a close net-w the lower 
side str catigane or glabrous when old, gach ate - spathulate, or onlin. rounded at the -_— 
or bluntly acuminate with revolute margins, 7 to 10 em long, 2.5 to 3 ride 
petiole of 15 20 mm; <aflare earns vere. axillary or cauline, short jotantons. the 
thick peduncle about 2 to 10 mm long, tle flowers msbeeenile; go ate tomentose, 4 
mm, corolla cream-colored, the tube short, 6 mm, its lob aif a slong “stamens — the 
length of the tube; ovary tomentose, style of the same length the 0 lobes 
f the stigma spreading; capsule quadrangular to ween ‘tomentose, “flattened, laa 25 
mm each way, with a longitudinal median groove; seeds rough, dul 

This species occurs on the island of Hawaii in the serub forest at an elevation 
of 2000 feet and again in the serub forests or open country at 7000 feet eleva- 
tion. On Maui the writer collected specimens on the lava fields of Auahi, dis- 
trict of Kahikinui, southern slopes of Haleakala at an elevation of 1500 feet, 

Which belong to this species. It differs from the Hawaii plants in the leaves 
only, which are of much thinner texture, being chartaceous and having rather 
indistinet veins, while in the plants from Kona and Kau, Hawaii, the veins are 
very strong and prominent. The specimen figured came from East Maui, 

southern slopes of Haleakala, where it grew on the rough aa flows along the gov- 

ernment road. It is a small tree, 15 to 18 feet in height, with a small trunk 
about 5 inches in diameter. 

Pittosporum cauliflorum Mann. 

Hoawa: 

spare nig e CAULIFLORUM Mann in Am. Acad. VII. (1867) 151, et Fl. Haw. 
(1867) 124;—Wawra in Flor. Sat 168;—Hbd, Fl. Haw. Isl. (18s 8) 24;— 

Dei rie Il. Fi. cee Mar. Pace. VI (1890) 110; a in Engl. et Prantl. Pfizfam. 
a. (1891) 1 

A loosely branching tree; leaves crowded at the ends of the agi stout aprary 
coriaceous, —— areolate above, elongate-obovate or cuneate 15 to it mn long 7.5 
m wide, rounded or shortly apiculate, A enn 9 Sg ie a petio agi 12 sty “al 
pratt Sasciy covered = ath a fawn or pale lemon atest tomentum; 
flowers cauline on the = tranche toes eg seis shduaele 4 to 8 mm, bearing at the 
end 8 to 12 subsessile fn bracts 5 mm; — s 3 mm, ovate obtuse, tomentose; corolla 
cream colored, with a tube of 8 to 10 mm; s half as long, with sagittate anthers; 
ovary tomentose, the stigma ciisie, 2 obed ‘caps thick woody, the flattened valves 
With a median furrow and transverse waves 18 25 mm, with the endocarp pale orange; 
seeds flat angular, cae or tubercular at i baek and edges 

A tree 30 feet in height, with a trunk of 8 to 10 inches in diameter. It was 
first collected by H. Mann on the Waianae range, on Mt. Kaala, and by Hille- 

brand in Makaleha Valley of the same range. 

159 



PLATE 58. 

pCREB 

PITTCSPORUM HOSMERI var. longifolia Rock var. nov. 
Flowering and fruiting branch much redueed, 



Leguminosae. 

ever, that there are still tracts of land where the Koa forest is in its natural 

condition. As already mentioned, the Koa adapts itself to almost any 
environment. Ancient aa (rough) lava flows have been covered by Koa trees 
to the exclusion of everything else. It is on these lava fields that the trees are 
still in good condition, as cattle usually avoid crossing these sharp, rugged fields 

of lava. 
From the big trees found in Kona, Hawaii, the natives of by-gone days used 

to carve their great war canoes. Occasionally one can find an unfinished log 
which, owing to its enormous weight, was abandoned by the natives, who were 
unable to remove it to the lowlands and beach. Today the wood is used for 
furniture and is sold as Hawaiian mahogany, though, of course, it bears no 
relation to the tree of that name. The bark of the Koa was used by natives 

for tanning purposes. 
At lower elevations, as on Oahu on the windward side, Koa is associated 

with the screw pine (Pandanus odoratissimus), while at the middle forest zone, 
at 4000 feet, it is usually found in company with the Naio (Myoporum sand- 
wicense), Kolea (Suttonia), Metrosideros polymorpha, and Mamani (Sophora 
chrysophylla), while in the forks of its branches in accumulated humus flourish 
arborescent species of Lobelias of the genus Clermontia. 

The Koa is peculiar to the Hawaiian Islands, but is closely related to a 
species (Acacia heterophylla Willd.), in Mauritius and Bourbon; while Acacia 
laurifolia is a seaside tree in Viti and Samoa; the vernacular name in Viti is 
Tatakia, and in Samoa Tatakia or Tatagia. 

The Koa is attacked by several insects. A few lepidopterous insects feed on 
the Koa leaves, such as Scotorythra caryopis Meyr and S. idolias Meyr, which 
are often responsible for the defoliated Koa trees, as well as the S. rara (Bult.), 
the most common species of the genus. Of borers, several beetles live in the 
Koa trunks, such as Aegosomus, while the larvae of Thyrocopa alboonu- 
bila Walsm. are found in dead branches of Koa, as well as larvae of 7. abusa 
Walsm. on the bark and dead twigs. Besides, other lepidopterous insects may 

found in more or less decayed Koa trunks. 

Acacia Koaia Hbd. 
Koaia or Koa oha. 

a ae Hbd. Tl. Haw. Isl. (1888) 113;—Del Cast. Ill. Fl. Ins. Mar. Pacif, VI 
1890) 160. 

Leaves as in Koa; axillary racemes with not more than 3 heads, generally reduced to a single one; pod very narrow, not over 8 mm wide, and about 15.5 to 15 em long; 
otherwise as in Acacia Koa 

The Koaia, unlike the Koa, is a rather small tree, reaching a height of only 
20 to 25 feet. The trunk is not straight as in the Koa, but gnarled and twisted. 
The bark is rough and corrugated. It differs mainly from the Koa in its pods, 
which are very narrow, linear, while those of the Koa are broad. The leaves 
are the same as in the Koa. 
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PLATE 67. 

ACACIA KOA Gray. 
Koa ; at ; : : , : ae . ymuka Tree about 80 feet tall, with diameter of trunk about 4 feet; growing in the Kipuké 

Puaulu, near Voleano Kilauea, Hawaii; elevation 4000 feet. 



ACACIA KOA Gray. 
Koa 

Ba ge ee ; : ay . , ete £6 ett « 

howling straight growth of bole in wet or fern forest, near Voleano Kilauea, Hawall; 

elevation 4000 feet. 



PLATE 69. 

MEZONEURUM KAUAIENSE (Mann) Hbd. 
inhi. 

Flowering and fruiting specimen. About one-third natural size. 



Leguminosae. 

The Koaia inhabits the very dry districts on the leeward sides of the Islands 
of Molokai, Maui, and Hawaii. On Molokai, it grows at Kalae as well as on the 

edge of the dry canyon below Kamoku, in company with Naio (Myoporum sand- 
wicense), Walahee (Plectronia odorata), Aiea (Nothocestrum), Dodonaea, ete. 

On Maui it can be found on the Kula slopes of Haleakala at an elevation of 
2000 feet or more, together with the Halapepe, while on Hawaii it grows on the 
lava fields of North Kona, especially on the slopes of the ridge between Puua- 
nahulu and Puuwaawaa, associated with Reynoldsia, Maba, Osteomeles (Ulei), 
ete., as well as on the lava fields of Kawaihae iuka, along the road together with 

the ie Naio, Mamani, and Kuluz. 
Koaia wood, which is much harder than the Koa and closer grained, was used 

by the natives for spears and fancy paddles. It is endemic to the islands, and 
was first discovered by Dr. W. Hillebrand, and described by him in his valuable 
work on the Flora of the Hawaiian Islands. 

He also describes a species of Acacia from Kauai, specimens of which were 
sent to him by Valdemar Knudsen of Kekaha, Kauai. He gave it the name 
Acacia Kauaiensis, but does not say whether it is a tree or shrub. As the writer 

did not meet with any trees that would answer the description given by Hille- 

brand, it is here omitted and simply mention made of it. 
The Koaia flowers during the early part of the summer or late spring, but 

flowers and fruits usually can be observed on the same tree during July and 
August. 

MEZONEURUM Desi. 

Cal 

5 nearly all equ ir stamens 10, fre eclinate, ovary — free, wit 3 to many seeds; 

legume flat compressed, sidchigeust. fore dorsal wing; seeds fla t, oc bit exalbumin- 
ous. Trees or climbing shrubs. Leaves bipinnate. Flo jaous red or yell 

A genus of eleven species found in the tropics of the old world, distributed 

from India to Malay archipelago, Queensland, and New South Wales, with one 

species in tropical West Africa, and one in the Hawaiian Islands. 

Mezoneurum Kauaiense (Mann) Hbd. 

Uhiuhi; Kea on Maui. 

(Plates 69, 70, 71.) 

(The native name ‘‘Kalamona”’ is not applied st this eo as stated by Hillebrand, but 

t o an introduced speci 
MEZONEUBUM KA ee oe (Mann) Hbd. FI. aw. Isl. a 110; aa —. Ii. FL. 

Ins. Mar. Pacif. VII. (1890) 157.Caesalpinia Kavai nsis Mann P Am, Aca 

Vir, (isis) 64, and Fi. Haw. Isl. (1867), 233; Boa heey Mem. B. P. “B. Mus. Ul. 

11) 1 
Branches loose spreading, eaten. the farsa ~— covered with a hoary pubescence; 

wares abruptly pinnate with 1 to 5 pairs of pinnae, each pinnae with 4 to 8 pairs of leaf- 
lets, the common rhachis 7.5 to as em, the ania 3.5 to 7.5 em; leaflets oblong, 25 ta 30 

mm. 125 m. obtuse at both ends membraneous, on petioles 0 ; stip none or 
small wa poe ceme a os hoary 25 to 75 mm long densely floriferous fro 

base; the pedic 5 to mm, jointed above the middle; bracts ciliate, caducous; 

calyx glabrous eink or ate petals opiakash purple or red, shorter than the ealycine 
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PLATE 71. 

MEZONEURUM KAUAIENSE (Mann 

Along the government road 

1) Hbd 

uhi 

in North Kona, Hawaii; yn 2000 feet. 



PLATE 72, 

SOPHORA CHRYSOPHYLLA Seem. 
Mamani 

Flowering branch, 



Leguminosae. 

lobes; stamens exserted, the filaments hairy, broad and flat below; ovary haha 3 to 5- 
ovuled; style incurved; stigma small; pod broad- rape 2 or obovate nearly 10 em long 
by about 5 em wide, — a dorsal wing o o 2 mm width running along its whole 
length and ending i in uncinate point, indehiscent, “Blaucous yeniiek when young; 
seeds 2 to 4, pale ovate, ‘flat, 18 to 20 mm x 14 to 16 m 

The Uhiuhi is a very beautiful tree with a trunk of sometimes more than 

one foot in diameter. The bark is rough-sealy and of a dark-gray to brown 
color. The leaves are pinnate, having 4 to 8 pairs of leaflets of about 11% inches 
in length. The flowers are arranged in terminal racemes 1 to 4 inches long, and 

are of a beautiful dark-red color; legume is broad, oblong, 3 to 3% by 2 inches, 
and is winged on one side; when young it is pinkish, glaucous, and very pretty. 

The tree, which was first discovered on the Island of Kauai, inhabits the 
leeward side of the islands, especially the aa lava fields. It is not uncommon on 
the Island of Hawaii. At North Kona, between Huehue and Puuwaawaa, eleva- 
tion 2000 feet, the writer observed the biggest trees. They are not, however, 
very tall, reaching a height of about 30 feet, with short trunks. On Kauai they 

are very scarce nowadays, only individual trees being found in a guleh below 
Puu ka Pele back of Waimea; on Hawaii they are only found in Kona, where 
quite a number of trees exist, ee latter place being a new locality, as no U hiuhi 

had been recorded previously from Hawaii. 
The tree is known by the natives as Uhiuhi on Kauai and Hawaii, while 

on Maui, along Kaupo, the southern outlet of Haleakala crater, it is known as 
Kea. It blossoms in the early spring. On Hawaii it is associated with Kokia 

Rockii Lewton, the native red cotton or Kokio, Erythrina monosperma or 

Wiliwili, Colubrina oppositifolia, Dodonaea, Sideroxylon, Maba sandwicensis, 
Osteomeles, ete. It is also found on Oahu in the mountains of Waianae and on 

Wailupe. It has not been reported from Molokai or Lanai. 
The wood of the Uhiuhi is extremely hard, close-grained, and very durable; it 

is of almost black color, with a light-colored sapwood. The natives made their 
spears from it, as well as the laau melo-melo or laau makaalei, a peculiar imple- 

ment for fishing. The laau melo-melo had the shape of a club, to which a line was 

attached at the tapering end. When fishing, the natives used to drop the wood, 

which previously was besmeared with a sweet, sticky substance, into the water, 
through which it was slowly pulled in order to attract the fishes, which were 

then caught by a man with a net, who followed behind. The wood, being very 
heavy, will sink in the water even if a hundred years old, and was on that ac- 

count selected by the natives for the above-described purpose. 

The Uhiuhi is peculiar to these islands, outside of which it is not found. 

A species of Tortrix feeds on the flat seed-pods of the Uhiuhi; it is seldom 

that perfect pods are met with. 

SOPHORA L. 

Calyx with short teeth; vexilum broad, peat or cireular, often shorter, rarely longer 
than the carina; alae oblong; stamens free or arely connec eted at the base in a ring, wi 
dorsifixed anthers, ovary with many ovules; ae cylindrical often contracted between the 
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SOPHORA CHRYSOPHYLLA Seem, 
Mamani. 

elevation 4000 feet Hawaii; near Voleano Kilauea, Puaulu, 



Leguminosae. 

seeds, or slightly compressed, coriaceous, often four winged, fleshy or woody, usually 

indehiscent; seeds ovate or globo <e Trees or shrubs, rarely meter! herbs with impari- 

pinnate leaves; leaflets sage smal] and numerous; flow wers yellow or white, rarely purple, 

in simple terminal racemes or En! forming a terminal panicle. 

Only one species found in the Hawaiian Islands. The genus consists of more 

than twenty-five species, distributed over the warmer regions of both hemispheres. 

Trees or shrubs, distributed from Western Thibet to Ceylon, China and Japan, 

Siberia, Texas, California, South America, New Zealand, Bourbon, and one on 

our islands. S. tomentosa is a tropical cosmopolitan, and is found in all the 

islands of the South Seas, including New Guinea. 

Sophora chrysophylla Seem. 

Maman. 
(Plates 72, 73, 74.) 

gilenge a Seem. in Flora Vit. (1873) 66;—H. Mann Proe. Am, Acad 

T (1866) 164, et Fl. Haw. Isl. (1867) 192;—Hbd, Fl. Haw. Isl. (1888) 108;— 

a Cast. Il. Fl. Ins. Mar. Pacif. VI (1890) a —Edwardsia sage faa 

Salisb. in Trans. Linn. Soc. IX (1808) 302 t. 26, f. 1;—Ker. Bot. Reg. t. 738;— 
E. DC. Prodr, 2 (1825) 97 ;—Endl. Fl. — doar: no. a, —A, Gray U. S, E. 

arenes 459;—Wawra in Flora eee 

You 
leaflets apevate oblong. 20 to 36; mm x 8 to 12 mm, obtuse, often retuse, with a ereous 

P 
curved, the suberect alae and carina nearly as long; stam 8 he carina; ovary 

tomentose; po 5 em 1 mm wide, often deeply constricted between the seeds, 

The Mamani is a tree of 20 to 40 feet in height, with a ian reaching some- 

times 2 feet in diameter. It is vested in a light-brown corrugated bark of a 

half inch in thickness. The leaves are 5 to 6 inches long, and have from 6 to 10 

pairs of leaflets. The flowers are a bright yellow, and are arranged in droop- 

ing racemes, which are either terminal or lateral. 

The Mamani, which may be found on all the islands with the exception of 

Oahu and Molokai, grows from almost sea level up to nearly 10, 000 feet elevation. 

It inhabits the high mountains of Hawaii, Mauna Kea, Mauna Loa, and Hua- 

lalai up to 10,000 feet, where it forms the upper forest zone together with 

shrubby Composites, such as Raillardia arborea and R. struthioloides and other 

plants peculiar to these regions. On Kauai it never grows to a tree, while on the 

slopes of Mauna Loa, on Hawaii, near the voleano of Kilauea, it reaches its best 

development. Trees of 40 feet in height are not uncommon at an elevation of 

feet. In North Kona, on the slopes of Hualalai on the lava fields just 

below Huehue, it is about 2 to 4 feet high, branching from the base, and does 

not resemble the fine trees which may be found higher up at 7000 to 8000 feet 
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Leguminosae. 

on the same slopes. At low elevation the plant is entirely glabrous, while just 

below and above the snow-line it is covered with silvery-gray hair, which pro- 

tects it from the severe cold which it experiences not only during the winter 

but also in the summer months. The writer experienced a temperature of 19° 

Fahr. during a night spent on Mauna Kea in the month of July. A few small 

trees were found on Lanai just above the homestead of the former manager of 

the Lanai Ranch Co., in a small gulch all by themselves. Whether they were 

planted there by human hand or by birds cannot be ascertained, but the former 

may be more reasonable, as they were not found elsewhere on Lanai. 

The wood of the Mamani is exceedingly hard and very durable in the ground. 

It is therefore mainly used for fence posts by the cattle ranchers on the large 

estates on Hawaii. On Haleakala, Maui, the trees are of medium size, though 

reaching a similar development at Auahi as near the voleano at Puaulu. On the 

upper slopes of Haleakala they are shrubby. The wild cattle and horses, which 

are very numerous on the upper slopes of Mauna Kea, live almost exclusively 

on the young leaf shoots of the Mamani during the dry season, when there is 

no grass available. But, thanks to the hardiness of the trees, which are ex- 

ceedingly deep-rooted, they are able to withstand these ravages of the descend- 

ants of Vancouver’s cattle. 
The Mamani is peculiar to the Hawaiian Islands, while S. tomentosa is found 

in the South Sea Islands, where it grows on the beach. In Viti or Fiji it is 

known by the name Kau ni alewa, or women’s tree. 

Two native beetles infest the Mamani. They belong to the peculiar genus 

Plagithmysus, and nearly every tree can be seen perforated with small holes, the 

work of the beetle. But to the credit of the beetle may it be said that they at- 

tack only trees already in a dying condition. The two species are P. Blackburn 

and P. Darwinianus. 

ERYTHRINA L. 

Calyx campanulate, truncate, or 5 toothed; vexilum large, conduplicate, alae short, 

often very small or wanting; carina longer or shorter than the alae, the two petals free 

Only one species represented in the islands. The genus, which is distributed 

over the tropies and subtropies of both hemispheres, consists of thirty species. 

They range from the Himalayas to tropical West Africa, Brazil, Australia and 

tropical America, one species being cosmopolitan, with one species in the Ha- 

waiian Islands, which is, however, found in the other islands of the Pacific. 
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Leguminosae. 

Erythrina monosperma Gaud. 

Wiliwili. 

(Plate 75.) 
ERYTHRINA MONOSPERMA Gaud. Bot. Voy. Uranie (1826) 486, ee vee —Hook. et 

E, Arn. Bot. Beech. (1832) 81;—Endl. Fl. Suds, (1836) no, 1641;—A. x Uo8o8. 
(1854) moo Ea Mann c. bP 163, et Fl. Haw. Isl. (1867) 18 5;—Sineait ‘Indig. 

Fl. Haw. Isl. (1885) pl, 1 Hbd. Fl. Haw. Isl. (1888) 99;—Del Cast. Il. - Coy 

Mar. Pacif, és oo. 151, et Fl, eee Frane. ape 47 ;— —Heller 
(1897) 834.—E, monta: a For st. in Pancher, Herb., in Cuzent, tahite era00) 

. (1873) n. 499.  hgeaiodcaiven’ monosperum (), 

Leaflets ovate or deltoid, broader a long 5 to 6.5 em x 6.5 to 9 em, obtuse, entire, 
truncate or petted af at the base, chartaceous, Seasons underneath; the petiole of the 
serenmee? leaflet 10 to 25 em long, the pe etiolules of the lateral one mm; stipules 

nd-like; racemes in the axils of the ulti je ar Ne es, 
to 

hickly tomentose; Bede toothed: flowers pale yellow or 

5) s broad as long, about 3 times longer than the a 
as long as the vexilum; anthers pointed, versatile; 

e pict 

The Witwiti is a eon tree of 20 to 30 feet, with stiff, gnarled 

branches and a spreading crown. The trunk is usually short, with few conical 

prickles on its otherwise smooth, thin, yellowish bark. It is usually of very 

large diameter, often 3 to 4 feet and more. The Wiliwili has the reputation of 

having the lightest wood of any of our island trees. It loses its leaves in the 

early fall or late summer and flowers from early spring to June or July, accord- 

ing to environment, before the new leaves appear, though sometimes flowers and 

leaves may be found together. The former are of a brick-red or white color, 

and not altogether unhandsome. The bright-red seeds are usually single, one 

in a pod, from which the tree derives its specific name monosperma (one- 

seeded). It is called tiger’s-claw by the foreigners, on account of its flowers, 

which are claw-shaped. 
The Wiliwili is the feature of lowland vegetation up to 1500 feet. It thrives 

best in the hottest and driest districts on the leeward sides of all the islands, es- 

pecially on the scoria and among rocks. It grows usually in company with 

Myoporum sandwicense (Naio), Reynoldsia sandwicensis, Nototrichium sandwt- 

cense, etc. It is characteristic of the lava fields of North Kona, Hawaii, on the 

west end of Molokai, the gorges of Mauna Lei and Nahoku on Lanai, the lava. 

fields on the southern slopes of Haleakala, Maui, in the dry canyons on Kauai, and 

even on the barren Island of Kahoolawe a few trees are still in existence. (See 

Plate XXVII.) 

The very soft, white wood of the Wiliwili was and is still used by the na- 

tives for outriggers on their fishing canoes, but since it has become more and 

more searce, the Hau is used as a substitute. The pretty red seeds are strung 

into leis and worn by the native women; those sold as Wiliwili leis in the curio 

shops are not of the native Wiliwili, but are the seeds of the so-called Red San- 
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Leguminosae. 

dalwood or Adenanthera pavonina, a tree introduced into the islands from 
India. The wood of other species is manufactured into corks. 

The Wiliwili is not peculiar to Hawaii, but is distributed from Hawaii to 
Tahiti and New Caledonia. 

Erythrina indica Lam. is a cosmopolitan species of the South Seas, being 
found in Samoa, New Guinea, Solomon and Marshall Islands, and also has 
found its way even into North Australia. Its vernacular names are Malatum 
of the Tami Islands, Gatae in Samoa, where the natives have even a name for 
the flowers, which they call alo’alo. The bark is used as a remedy for colic, ete. 

RUTACEAE. 

The family Rutaceae belongs to the warmer regions of the globe, and wherever 
they appear form a distinct part, or contribute to the vegetative character of 
that particular region. This is especially true in the Hawaiian Islands, where 
the family is one of the most prominent features of the Hawaiian forest. The 
group of Xanthoxyleae-Evodiinae, to which our Hawaiian Rutaceae belong, finds 
its best development on the islands and on the western coast of the Pacific Ocean. 
The family is represented in the Hawaiian Islands by three genera, one of 
which, Platydesma, is endemic, while Pelea is found in New Caledonia and 

Madagascar. It has in these islands the largest number of species. The whole 

family consists of 111 genera with over 900 species. The group Aurantieae 
possesses the most useful members, namely, the fruit trees, such as oranges, cit- 
rons, ete. 

KEY TO GENERA. 

Leaves compound, alternate; flowers unisexual 
Leaves simple, — osite or whorled. 

MOTI TE UNI PRINT aS a Pee ss wees 
Stamens cbrie petals imbricate 

1 Xanthoxylum 

2 Pelea 
Boe Serres one ee eae ce Oa 3 Platydesma 

XANTHOXYLUM L. 
Flowers polygamous or FP ccncreanin Calyx lobes 1 ue 5, small, more or less unite 

Petals 2 to 10, imbricate or valvat Stamens 3 to hypogynous, pena with the 
i ent 

ou 
but unarmed in the Hawaiian species, with acid aromatic bark alternate equally 
odd pinnate or three- folioate leaves, rarely unifoliolate, dotted with pellucid oil glan i 
Infloresence terminal or axillary, cymose, paniculate, racemose or glomerate. § 
species Xanthorylum Clava-Herculis L. 

The genus Xanthoxylum, or Zanthoxy lum as it may also be written, consists 
of numerous species, which were all except nine placed in the genus Fagara by 
Engler in the Natiirlichen Pflanzenfamilien. The writer, however, adheres 
rather to the old classification, as the distinctions on which Engler based his neW 

192 

TIE NS DS NRE Ee oS 



Rutaceae. 

arrangement are not at all well brought out in the Hawaiian species. In most 
of the other works Engler’s new combinations have been placed as synonyms. 

The genus Xanthoxylum is distributed over North America, Eastern Asia and 
also most tropical countries. It is found in Polynesia, outside of the Hawaiian 

Islands, where seven species and numerous varieties have so far been discovered, 
only in Tahiti. All Hawaiian species are unarmed. The leaves are quite aro- 

matic, most of them having a peculiar soapy odor, while one, Y. hawaiiense Hbd. 
var. citriodoro, is strongly lemon-scented. The flowers of some species are also 

quite fragrant. 

Most of our Xanthoxyla inhabit the dry regions on the leeward sides, espe- 
cially old lava flows, where they reach their best development, as, for example, 
on the southern slopes of Mt. Haleakala, Puuwaawaa, North Kona, Hawaii, and 
on Mauna Kea in the open serub-country. Several species oceur only in the rain 

forests, as XY. oahuense and X. Bluettianum. They are usually found at an ele- 
vation of 2500 to 4000 feet, but rarely higher. All Hawaiian Xanthoxyla are 
trees, except a new species found in the Kohala rain forests. 

KEY TO SPECIES. 

Petals 4, thin ne vp aan imbricate. Flowering panicles appear before the leaves in the 
se sir of larg 

eaflets hess ternate, the lateral ones on long petiolules. 
All petiolules arioalee at or below the middle............... x. tescnnoace 
ateral selon olul Aacaenas pelea sets 5 pe Mir ater ee a x. 

eaflet peer neate on petiolules of 16-20 mm.......... be a edna 
Leaflets 7 si 3 oe beh the lateral meric sessile or on ragga petiolules. 

eaflets 9-7 reeshaneng ate with copious oil-dots............-.---- X. glandulosum 
Leaflets 5-3 ovate or ovate oblong ie GWEC cic aceasta eee Kauaiense 
Le = ur 3 or garely 5 , thick, tomentose truncate at the bas X. Mauiense 

Petals 4 or 2, thick coriaceous and valvate. Small stipelliform ieadinta at the base 
of the ‘nee MOREOt ee eae re wes eee he ae Cee eee X. dipetalum 

Xanthoxylum Oahuense Hbd. 

Ae or Heae. 

(Plate 76.) 

XANTHOXYLUM OAHUENSE Hbd. Fl. Haw. ie (1888) 75;—Del Cast. Tl. Fl. Ins. Mar. 

Pae. VI. td, 130.—Fagara Oahuensis Engler in Engl. et Prantl Pfizfam. iI. 

4, (1895) 1 
ree, giakvocs: eiphteg 3-foliolate, on as Lee of 8 to 10 em, their leaflets 

oa 
A small t 

on petioles of near rly even length, the t ermina al o o 8 em, the lateral ones 4 to_ 5 em, 

base, excised in the upper half, glabrous coriaceous, opaque, dark green, ene - 

when dr ce | panicles at the base of the branch 6 to 12 em long, . osely = ew-flowered; 

male flowérs: sepals vailgga petals jereenish, ovoid-oblong blunt at the e 

shy th , stamens sli 2 rd serted 2.5 mm in length, with aie sathate: follicles 

rugose and p or) 

hg sega A’e or Hea’e is a small, rather handsome tree and is peculiar to 

the island after which it is named. It is one of the few Hawaiian Xanthoxyla 
which inhabits the wet middle, or rain forest zone, growing on the highest 
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PLATE 76, 

XANTHOXYLUM OAHUENSE Hbd. 
A’e or Hea’ 

Male flowering branch, and fruiting panicles in the upper corners; less than half 
natural size. 



Rutaceae. 

ridges, as on Konahuanui, Niu Valley, and in the Koolau range, where the tree 

is not uncommon. 

The bark, as of nearly all the other Hawaiian species of this genus, is thin 

and smoothish, with yellowish lenticels; in other species the bark is dark brown 

to black and has the appearance of having been burned; the granular mass will 

come off even when only touched, in others again the bark is covered with very 

narrow only slightly protruding confluent ridges. The wood of this, as of the 

other species, is yellow and bitter to the taste. 

Xanthoxylum hawaiiense Hbd. 
A’e or Hea’e. 

(Plate 77.) 

XANTHOXYLUM HAWAIIENSE Hbd. Fl. Haw. Isl, (188) 76;— Del Cast. Ill. Fl. Ins 

Mar. Pacif. VI. (1890) 129.—Fagara hawaiiensis Engler in Engl. et Prantl 

Pfizfam. ITI. 4. (1895) 119. 

A medium sized tree, glabrous; leaves pedately 3-foliolate, on petioles of 3.5 to 4.5 

em, the leaflets on petiolules of equal length, not articulate, but occasionally thickened- 

near the blade, acuminate, ovate to deltoid, the lateral ones unsymmetrical or subcordate, 

5 t 5 to 5.5 em wide; panicles in the axils of the leaves or at the end of 

the branches; follicles curved, almost smooth, but pitted, 1 em in diameter 

Hillebrand records this tree from the central plateau on the Island of Hawaii 

at 5000 to 6000 feet elevation, evidently from between Mauna Kea, Mauna Loa 

and Mt. Hualalai. The writer did not meet with this tree on that great plain, 

but collected specimens of an evident variety of this species on the slopes of 

Mauna Kea near Keaumoku, among composites such as Raillardia and Lipo- 

chaeta, near the extinct crater of Nohonaohae at an elevation of perhaps 4000 

On his last visit to North Kona, Puuwaawaa, he collected flowering specimens 

of a Xanthoxylum; in fact, the same species as found at Nohonaohae, referrable 

to XY. hawaiiense. The specimens were collected on the lava fields beyond Puu- 

anahulu joining the pahoehoe lava flow of 1859. The leaves of this tree as well 

as those from Nohonaohae are exceedingly strong lemon scented, exactly as those 

of Eucalyptus citriodora, which fact caused the manager of the Parker Ranch, 

on which land the trees are found, to believe that the tree was the lemon-scented 

gum. 

It is peculiar that Hillebrand should not have noticed such a strong aromatic 

odor, which none of our other Xanthoxyla possess; he, however, fails to mention 

anything about it. The true species, answering Hillebrand’s description in 

nearly every detail, was found by the writer on the southern slopes of Mt. Hale- 

akala, Maui, where the tree is, however, not abundant. There the trees have not 

the slightest odor of lemon, but the ordinary, somewhat soapy smell, as have the 

rest of our Xanthoxyla. In the latter locality the trees were in fruit during 

November, 1910, where the writer collected his first material of this species (no. 

8657 in the College of Hawaii Herbarium). 

195 



PLATE ' 

XANTHOXYLUM HAWAIIENSE Hbd. 
’e or Hea’e Tree. g Growing on the ancient lava fields of Auahi. district of Kahikinui, East Maul. 

Tree about 20 feet in height. 



Rutaceae. 

The trees from Hawaii first mentioned differed somewhat from Hillebrand’s 
description, and on this, as well as on the strength of its exceedingly aromatic 

odor, it is here described as a new variety. 

Var. citriodora Rock var. nov. 

Leaves 3-foliolate on a common Raisers petiole > LS em, chet hatin 3.5 to 4 em 
in diameter on not articulated petiolu — media lateral one 3 em, 
ovige cena haptees gens transparent, with a yes dra row “of a lacid oil glands along 
the entir ie ongly lemon- aed when fresh, young aves velvety tomentose 
panicles ides nt att the end of the branchlets, sepals aia ston Phat teenies the latter 2.5 
mm ovoid, esa as long, anthers ovoid, the rudimentary ovary pubes 

Hillebrand’s variety 8. the writer collected on Lanai. This ven has cori- 
aceous leaves which are also larger, ovoid to orbicular and even deltoid; it is as 
a whole a much more robust tree and entirely glabrous. Collected without flower 
or fruit July 24, 1910, in Kaiholena Valley, Lanai, no. 8076 in College of Ha- 
waii Herbarium. On Kauai the writer saw one tree and collected specimens of 

the same below Kaholuamano, growing on the edge of one of the canyons. It 
must be referred to Hillebrand’s var. 8., from which it, however, differs in the 
lateral petiolules, which are only 1.5 em long. Collected Sept. 18, 1909, Kaho- 
Iuamano, Kauai. (No. 5207 in College of Hawaii Herbarium.) 

Var. velutinosum Rock var. nov. 

Leaves 3-foliolate on a common petiole of 4 to 5 em, leaflets on petiolules 2 come 
even length, ovate acuminate, not ica truneate to unevensided at the bas rT 
velvety Sadiaatane throughout on “eer lower surface, quite opaque, without atrial 

oil glands, and not lemon-scented, A et paket any odor, even sesh leaves are crushed; 

stipules below the leaf-whorls, ipetiials, many nerved, pubes 

This tree occurs on the lava fields of Puuwaawaa, North Kona, Hawaii, ad- 

joining the lava fields of Puuanahulu, where the variety cifriodora occurs. This 

variety differs from the latter in the shape of the leaves, which are inodoriferous 

and densely velvety tomentose and quite opaque and without marginal oil glands. 

Collected March, 1912; type no. 10205 in College of Hawaii Herbarium. 

Xanthoxylum glandulosum Hbd. 
A’e or Hea’e. 

XANTHOXYL wig? i GLANDULOSUM Hbd. Fl. Haw. Isl. (1888) 74;—Del Cast. Ill. 

Ins Pacif. VI. oo 129.—Fagara glandulosa Engl. in Engl. et Prantl 
Pilstam “TIL. 4, (1895) 119 

es 9 to 7 —, 18 to 20 em long, ve leaflets soit sah 5 to 9 em x 2.5 to 3 
m, eas * the base, membraneous, glabrous, copiously punctate with large transparent oil-dots, the ester petiole about 2, 5 em, that of the setoalnal leaflet about 18 
m, the lateral featots pabaesdi 

Hillebrand collected this ee on West Maui, gulch of Lahainaluna. The 
writer found a small tree 10 feet high of this species in Waihou Gulch, near woes 
spring at the head of the valley, back of Makawao on the northwestern slope of 

Mt. Haleakala on East Maui, elevation 3000 feet. The tree was neither in flower 
nor fruit; the 7-foliolate leaves were coriaceous and not membraneous. A va- | 
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PLATE 78 

The th aa 

XANTHOXYLUM KAUAIE 
A’e or Hea’e Tree 

NSE Gray. 

southern 
s] 

i 0 
1 
yes 



Rutaceae. 

riety @. Hbd. with 7 to 5 leaflets, large, oblong, caudata-acuminate, rounded at 

the base and dotted as before, occurs in the woods of Hilo, on the Island of 

Hawaii. The writer is not acquainted with this variety. 

mop oes Kauaiense Gray. 
or Hea’e. 

(Paes 10; 325) 

XANTHOXYLUM KAUAIENSE Gray B U. S. E. E, (1854) 354;—H. Mann in Proce. 

Bost. Soc. Nat. Hist. X.. (1866) pone Proc. Am. Acad. VIL. (1867) 160, et Fl. 
Haw. Isl. Proce. Ess. Inst. (1869) 170;—Wawra in Flora ee 139;—Hbd. Fl. 

Haw. Isl. (1888) 73;— Del Cast. Ill. Fl. Ins, Mar. Pac. VI. (1890) 130.—Fagara 
kauaiensis Engler in ye et ——_ Pfizfam. III. 4. (1895) 119. 

small = tree, about 6 to m high, with a straight trunk and a Nene round 

crown; aN or 3-fo liolate Gn the ee of East Maui, southern or ples f Mt. re ie- 

—— on pesrlston of 2.5 to 3.5 ¢ he leaflets ovate or oblong to 6 em long, 2 
e, subacumina ate, coriaceous es quite opaque, or with a fer nee dots oi 

the = artes car ee of = terminal one pranagmgre 4 but not always articu- 
late near the blade 16 mm, thos si the lateral ones 2 to 3 mm; panicles 1 to 4 
near se: base of the een branchlets 35 o 7 em long, he: ‘eeciecesest pedunele 12 to 20 

t w 

carpel sage with a aneee pees a stigma, rudimentary in the sterile reo “follicle 
on a stipe of 4 mm, oe Hillebr.) obovate, glabrous, faintly pitted and striate; seed 

solitary, 3 to 10 m 

The Kauai i e is a rather handsome tree with a beautiful round crown when 

growing in the open. It occurs most frequently at Kaholuamano, as well as 

at Halemanu, on the leeward side of Kauai, at an elevation of 3600 to 4000 feet, 

at the outskirts of the forest, which at this elevation is more of a dry nature and 

of a mixed type. It is quite common along stream beds in company with various 

species of Pelea, Yanthoxylum dipetalum var. y, Alphitonia excelsa, Cyanea lep- 

tostegia, Cryptocaria Mannii, Bobea Mannii, and Tetraplasandra Waimeae. 

he leaves of the Kauai trees of this species are all 5-foliolate, that is consisting 

of five leaflets, which are glabrous. The flowers of this species are fragrant; the 

wood is yellowish white. 
The writer collected several forms, nos. 2103, 5677, in the type locality, flow- 

ering only. 

On the Island of Maui on the eastern section, which is formed by the great 

mass of the largest extinct voleano, Mt. Haleakala, the writer found on its 

southern flank, on ancient, now wooded, aa lava flows, numerous trees belonging 

to this species. They differ, however, in some respects from the Kauai specimens 

in that the leaves are always three-foliolate and never five-foliolate, in being 

chartaceous instead of coriaceous, but otherwise exactly as in the specimens from 

Kauai. At Auahi, the name of the above-mentioned locality on Maui, the trees 

reach a handsome size and trunks of a foot and a half or even more in diameter 

are not uncommon, though growing never taller than 40 feet. The trees are 

quite numerous, especially on the southern border of Auahi, where the district 

of Kahikinui joins that of Kaupo; there the writer saw the finest specimens, 

which formed practically the sole tree-growth. On the northwestern slope of 
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Rutaceae. 

Haleakala the writer met with trees of this species in the forests above Makawao, 

but there the leaves were all five-foliolate, membraneous, and quite glabrous. This 

latter tree Hillebrand refers to his var. 8. of the same species, though erroneously, 

in the writer’s opinion. The Auahi specimens were collected in November, 1910 
fruiting, no. 8658 in the College of Hawaii Herbarium. On his last visit to 

Auahi the writer photographed one of these trees, which is figured in this book. 

(See plate 78.) 

Hillebrand’s var. f. is five-foliolate and strongly pubescent underneath. The 

leaflets are, however, not smaller than in the species, at least in certain trees, for 

this variety seems to be quite a variable one. The true variety 8. the writer col- 

lected at Puuwaawaa, lava fields of North Kona, fruiting (no. 3651), on June 

17,1909. On his last visit, March, 1912, he collected the variety again, but found 
numerous trees on the Puuwaawaa hill proper, which differed somewhat from 
those found on the plain below, in having much larger leaves and quite pubescent 
follicles; the leaflets are broadly ovate to ovate-acute, while those of the plain 
below are smaller of typical XY. kawaiense shape, and have glabrous follicles. The 
leaf-branch and trunk figured is the true var. 8. Hillebrand’s material came 
from Kawaihaeiuka, a neighboring district. In that latter locality tree growth 
has disappeared to a certain extent, owing to cattle ranches; only the most 

hardy trees have survived. 

Hillebrand’s variety y, with rather large leaflets, comes from Kauai from the 
forests above Waimea, meaning either Halemanu or Kaholuamano. The va- 

riety is represented in the College of Hawaii Herbarium by the number 5960 col- 
lected in the type locality, flowering Sept. 6, 1909 

In order to have this monograph on the genus Xanthoxylum complete, the 
writer wishes to describe a new species belonging to this genus. The same is, 

however, only a shrub three feet or even less high and occurs in the rain forests 

of the Kohala Mts. at an elevation of 4100 feet. It may be described as follows: 

Xanthoxylum Bluettianum Rock sp. nov. 

A sparingly branching shrub 1 m high, ee leaves three-foliolate on petioles 

- 5 to 6.5 em, leaflets ovate, acute, with a cuneate base, the lateral ones unevens sided 5.5 

0 8.5 em x 3 to 5.5 em, thick coriaceous opaque pabertiouk underneath, the patndale of 

the terminal leaflet often a near the blade 2.5 to 3.5 em, those of the lateral 

leaflets 16 to 20 mm; panic the base of the branchlets 8 to 12 em baa with a gray 

pubescent compre ed racist of 5 Flowers unknown. Follicles 1 em, pitted 

pita Tugose, curved; seeds 16 mm, ‘tha woody testa rugose under se black ’ shining 
epide 

Hawaii: High mountains of Kohala at the edge of Honokanenui gulch at an 
elevation of 4100 feet, in company with Schiedea diffusa (fruiting June, 1910, 

Rock n. 8373, type in College of Hawaii Herbarium). 

Named in honor of Mr. P. W. P. Bluett, Manager of Kohala Ditch, through 

whose kindly aid the exploration of Kohala was made possible. 
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PLATE 80. 

emnitcer ses ake: MAUIENSE Mann var. RIGIDUM Rock var. nov. 
ruiting branch, about one-third of the natural size 



Rutaceae. 

Xanthoxylum mauiense Mann. 

Ae or Heae. 

XANTHOXYLUM MAUIENSE Mann, Proe, Bost. Soe. Nat. Hist. X. (1866) 319, et Proe. 

Am. Acad. VII. (1867) 160, et Fl. Haw. Isl. Proce. Ess. Inst. V. (1867) 170;— 
Hbd. Fl. Haw. Isl. (1888) 74;—Del Cast. Ill. Fl. Ins. Mar. Pac, VI. (1890) 180.— 
Fagara mauiensis Engler in Engl. et Prantl Pfizfam, III. 4. (1895) 119. 

the blade; panicles 3.5 to 10 em long many flowered, the common peduncle 2.5 to 4.5 em, 
the pedicels about 4 mm, tomentose; follicles 8 to 10 mm, stipitate, lunulate-obovoid, the 
apex almost lateral, after dehiscence recurved, rugose and pitted. 

This species seems to be indeed a very variable one; the writer has collected 
material of this species on Maui, Hawaii and Lanai, and even specimens of a 

small tree were collected by him on Kauai, which seems to be intermediate be- 
tween Y. mauiense and Y. hawaiiense; the petiolules of the lateral leaflets being 
shorter than in hawaiiense, but longer than in mauiense. The specimens from 
the above-mentioned islands vary considerably, especially those from Lanai, and 
from Maui proper. Horace Mann’s type came from West Maui, in which 
latter locality the writer did not find any Xanthoxylum. The specimens on 
which Mann based his species were collected by Remy n. 615. and Lydgate, but no 
definite locality is given, other than West Maui. It is the writer’s opinion 

that the tree must be a dry district species, as all other varieties occur in the 

mixed forests, rather than in mesophytie forests. The writer’s specimen which 

comes closest to the original description came from the lava fields of Puuwaa- 

waa, North Kona, Hawaii, on the slopes of Mt. Hualalai (no. 3716), where the 

genus Xanthoxylum has numerous representatives. 

The leaves and inflorescence are quite pubescent, and the former opaque, and 

as a whole answer well to Mann’s description; there seems, however, to be a 

transition type present which has the pubescent leaves, and besides being tri- 

foliolate, has also five leaflets, which would remind one of Y. kauaiense. The 
Species is dioecious, a fact of which Hillebrand was not certain. 

Specimens gathered on the Island of Lanai, in Mahana Valley (no. 8112), un- 

doubtedly will have to be referred to this species, though differing from it in 

the less coriaceous and perfectly glabrous leaves, and may therefore be ealled 

forma glabrum f. nov. Hillebrand describes a var. B. from Maunahui, Molokai, 

which differs from the species in the very long petioles 5 to 10 em, the leaves of 
which are glabrous above and coarsely pubescent underneath, with pellucid dots 

along the margin. The writer is unacquainted with this variety. 

Another variety deseribed by Hillebrand as var. y the writer collected on Lanai. 
This latter tree is indeed quite common on Lanai, occurring on the main ridges 

Lanaihale and Haalelepakai; elevation 3000 feet. It may be described as follows: 
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PLATE 81. 

XANTHOXYLUM igri beeps Mann var. GEMINICARPUM Rock var. nov. 
ess than one-half natural size. 



Rutaceae. 

Leaflets thick coriaceous, opaque, obtuse or roun nded, the —— a subsessile, 
truncate at the base, rhomboidal, the lower half much produced, almost auriculate, the 
Tib | eke or more often glabrate, the median leaflet rarely aetinnlate: panicles simple 
or compound. 

The writer’s number 8071, collected in Mahana Valley, Lanai, is the typical 
var. y, while number 8217 has the leaves not quite so coriaceous and has densely 
flowered panicles. 

Var. rigidum Rock var. nov. 

(Plate 80.) 

A small tree 5 m high, with few very stiff stout branches, leaves three foliolate, on 
petioles of 5 to 6 em, leaflets ovoid to ovoid- Pega bluntly ekg geal at the bas 

ule the media afle n articu 
petiolule of 3 em, 12 to 15 em lon , & to 12°em Wile: (h ein the largest leaves of any 
Hawaiian Xanthoxylum) thick coriaceous, opaque, with prominent stramineous midrib 
and veins; oo densely flowered, 9 to 12 em one: on = compressed peduncles of 
3.5 to 4 em, ultimate pedicels 6 mm, ‘follicle as in the ci 

Collected on “the Island of Maui on the dork wtacen slopes of Haleakala in 
Waihou gulch, back of Makawao, elevation 3000 feet, March, 1912, in company 
with Pseudomorus Brunoniana and Sidcrox ylon Ceresolii. Type is number 
10200 in the Herbarium of the College of Hawaii. It is a small tree 15 feet 
high and is peculiar to Mt. Haleakala, where it grows in the drier regions on the 
Steep slopes of Waihou gulch. 

From the Kaala Mt., Oahu, Hillebrand describes a variety § with 3 to 5-foliolate 
leaves. The writer is not acquainted with this variety. 

Var. anceps Rock. var. nov. 
Leaves trifoliolate on petioles of 8 to 12 ¢ em, pubescent with whitish ae Aig lanceo- 

late to ovate-lance eolate, the lateral ones se ssile, almost rhor pot gen Bee line, very un- 
evensided, acuminate at the apex, the ter aun ets on a ae etiole of 39 ~ 30 mm, which 

5 

pubescent, petals cream- colored, 5 mm fone ovo ad acute, a shorter, er ae 
orbicular, ovary pronounced, though rudimentary; follicle only 8 mm, minutely pitte 

A medium-sized tree 20 feet in height, pubescent throughout. It is peculiar 
to the Island of Hawaii, where it grows near the Volcano of Kilauea at an ele- 
vation of 4000 feet in the Kipuka Puaulu, which is so rich in species. A number 

of other species of Xanthoxylum are found in this small area (56 acres), which 
is surrounded by ancient aa lava flows which are in turn covered by a forest of 
Acacia Koa. 

Specimens of this variety were collected flowering and fruiting by the writer 

in July, 1911. The type is number 10201 in the College of Hawaii Herbarium. 
The name anceps refers to the broad and compressed pedunele. 

In the same locality another form was collected with 3 to 5 leafiets which are 
glabrous and coriaceous. In fruit only, the leaves resemble more var. rigidum 
(no. 10202) 
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Rutaceae. 

To the variety anceps must be referred another tree found in the same locality. 

The inflorescence is exactly as in the variety, but the leaves, which are also 

pubescent, have three but rarely five leaflets which are subcordate to truncate 
at the base; the lateral ones instead of being sessile are on petiolules of about 10 

mm and are subcordate to unevensided; the leaflets remind one very much of 
those of Pterotropia Kauaiensis. The terminal leaflet is also articulate. Evi- 
dently the length of the petiolules of the lateral leaflets, on which Hillebrand laid 
so much stress, is not a good specific character. According to his key to the 

species, this latter form, which may be known now as forma petiolulatum f. n., 

would belong to XY. hawaiiense, rather than to Y. mauiense, but can not be sep- 

arated from the latter, as it differs otherwise very materially from the former 
species, whose lateral leaflets are practically deltoid, with petiolules as long as 
the terminal one. These varieties and forms seem to be intermediates between 

‘X. mauiense and XY. hawaiiense, though reminding one much more of the former 
than of the latter. 

Xanthoxylum dipetalum Mann. 
5 wise gs pang ea Mann in — Bost. Soc. Nat. Hist. X. este 160, et 

Ess. Ins . (1868) 170;—_H bd. Haw. Isl. (1888) 76;—Del Cast, Ill. Fl. 
ine “Mr. fred VE (1890) 129 eae dtpetala Engl. in Engl. et Pr ae Pfizfam. 
IIT. 4, (1895) 119 

Leaves 15. to 18 em long rigor a petiole of 2.5 to 3.5 em, pinnately 5 to 7 folio- 
late, the lowest pair of leaflets generally with a pair of ele or parlimncnt folioles 
close to its base; lateral | See totes 6 mm, the terminal one 12 to 18 mm, often articulate; 
leaflets oblong 7.5 to 8.7 st aie ng, 3.75 to 4.5 em wi e, abeuse, = contracting ae nea arly 
symmetrical at the bas a coriaceous, with faint nerves and ny pellucid dots, glossy; 
panicles terminal and arponttiteliows, 7.5 to 10-em long, with a » peduncle of 2.5 to 3.75 em 
and suberect branches, the ternate flowers on pedicels of 6 mm lateral pedicels 
minutely bracteate below the middle; male flowers: sepals 4, red, little rect than 
I igh; petals 2, lanceolate, thick coriaceous and valvate m long, s 4, 
scarcely half the lengt th of the athe Notes d on the edge of the ae with ate eons 
anthers of 2 to 3 mm; ovary rudiment 

This very interesting species, which is quite distinct from all the other Ha- 
Walian Xanthoxyla, was first collected by Dr. Wm. Hillebrand and communicated 
by him to H. Mann, who described it. The writer is only acquainted with sev- 

eral forms or varieties of this species found on the other islands, but has never 

collected the species proper, found on Oahu by Hillebrand on the slopes of 
Waiolani, also called Lanihuli, in Nuuanu Valley. The dipetalous flowers occur 
in the Species, and in the varieties the flowers are tetramerous. It is a tree about 

30 feet high and quite glabrous. In regard to the dipetalous flowers Hillebrand 
quite correctly states: ‘‘The reduced number of the petals in the species is 

Owing not to a suppression of a pair, but to coalescence of two contiguous petals ; 
it is not so much therefore on the strength of these characters that the present 
Species must claim a place distinct from the preceding ones within the genus, as 
for its mode of inflorescence and the presence of the supplementary pair of 
reduced leaflets in such an extraordinary position, where they appear like ap- 
pendages of the lowest folioles.’’ 
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Rutaceae. 

H. Mann described Hbd.’s variety y, doubtfully in the genus Connarus as C.? 

Kauaiensis, and remarks that the two lower lateral leaflets, which are very small 

and have strongly revolute margins, are perhaps a diseased state. This is, how- 

ever, not the case, as in all forms examined from Kauai and Hawaii these stipel- 

liform leaflets are present. 
Hillebrand describes a variety @ with generally 3-foliolate leaves and acute an- 

thers which are longer than their filaments, from the Island of Hawaii, from the 

western, dry section of Kawaihaeiuka. The writer did not meet with this va- 

riety, though he found another form in the neighboring district of North Kona 

on the lava fields of Puuwaawaa, which proved to be new and is here described 

as follows: 

Var. tomentosum Rock var. nov. 

Leaves 5 to 7 foliolate, including the sbieigete sae of stipelliform —— on ere 

of 2.5 to 4 em, densely tomentose throughout, as is the inflorescence; leaflets oblon 
linear- sets [3 or orbiculate = obov dr Papa pounded a the apex and base, or Sitnety 

acute, or ven emar gin apex, 5.5 to 15 em long, -” 8 em wide, pubescent above, 

densely velvety gags sp festa ‘he terminal petiolule 1 to 3 em, articulate, the 

lateral on es pring tome tose, the stipe elliform leaflets immediately below 
pacar 

; ac 

petals 2, -aeagr a broadly ovate, acute, stamens 4, oblong, 1.5 mm long, four times 

long as fila ; female flowers: stamens wanting, ovary ovoid, shen Lani on a dise, 

tomentose; greta sessile, with two flat rey lobes; follicles woody, 2.5 em long, 2 

ing i int of 
wide, shining, raphe extending its paver lengt 

This very interesting tree occurs on the lava flows of Mt. Hualalai, at Puu- 

waawaa, North Kona, Hawaii, where it is, however, not common. It was first 

collected by the writer, fruiting and flowering, on June 17, 1909 (no. 3695), and 

again during March, 1912, when several forms of this variety were found, which 

have been here described collectively. Type is 10207 in College of Hawaii Her- 

barium. 

Var. geminicarpum Rock var. nov. 

(Plates 81, 82, 83.) 

ne to three foliolate with the ever present stipelliform one on shor 
petioles, leaflets Reet glabrous, — coriaceous, with midrib and nerves prominent, 

united by a culate venation, ovate-oblong, or bares io oblong, acute or rounded at 

the s apex, the erm inal leaflet soon ag tapering in on-articulate tibet see of 1 to 3.5 

em, the lateral ones subsessile or on peduncles of peat more than 5 cm; ale flowers: 

sepals 4, Man, acute or rounded petals 2 to 4 reddish yellow, lanceolate, 10 mm, thick, 

i by the reddish, close 

o,* with an ovoid, black 

ary- 

A large tree 40 = high with a nme og x feet in diameter, bark gray, 

covered with lenticels. This interesting variety the writer discovered on the 

the writer’s material each fruit consists of two follicles, though the figure on *In 
plate 81 shows only a single o 
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Rutaceae. 

slopes of Mauna Loa at an elevation of 4000 feet, in the Kipuka Puaulu, near 

the Voleano Kilauea on Hawaii. Only two trees were observed; both were of 

the same size, about 40 feet in height, with stout, ungainly looking, ascending 

branches. Collected flowering and fruiting July 20,1911. Type is no. 10208 in 
the College of Hawaii Herbarium. 

Xanthoxylum dipetalum Mann, var. y Hbd. 
Kawau on Kauai. 

XANTHOXYLUM DIPETALUM Mann. var. y Hbd. Fl. Haw. Isl. es 
Flora (1873) 139——Connarus 2 Kauaiensis Mann Proc. Am. eae Vit. gies “162, 

Leaves on short petioles of 1 em, 3 to 1 foliolate, with the supplementary pair of 
stipellif > orm leaflets besides, obovate- -eblong, cag coriaceous ae oe bi ieee with promi- 
nent veins and a disti rae ve ginal nerve; panicles as few flowered; 
on flowers: sepals ee iad, eraicce, as are ae ‘t pene ee 
stam anting, ones elabrons, styles apparently two, but not distinct as in 
pista PAD ere only to be gr — Set united at the a apex by a broad, flat, oe 

lar, grooved stigma; male flowers: petal ovoid, smaller, only two- gts ‘the length of 
the fem ‘ale flower, eaters 4, less than hal? the length of the petals, m, including 
the 0.5 mm long filament, ovary rudimentary ; oe single, 3 cm “Tong, including the 6 
mm long acumen at the apex, slightly pitted, woody; seed ovoid, the hard woody 
testa covered with a black, shining, thin and brittle garni, as Fapke extending its 
entire length; cotyledons thick fleshy, plano-convex, the radicle very short and enclos ed. 

This exceedingly interesting tree reaches a height of more than 30 feet with a 

trunk of often over a foot in diameter. It favors the outskirts of the forests 

on the leeward side of Kauai, especially at Kaholuamano and Halemanu above 
Waimea at an elevation of 3600 to 4000 feet. It is found in company with 
Pelea anisata, Bobea Mannii, Pelea Kauaiensis, Elaeocar pus bifidus, Cyanea lepto- 
stegia, Tetraplasandra Waimeae, Siderorylon sandwicense, Alphitonia excelsa, 
Pterotropia kauaiensis, and others which make up this very interesting mixed 

orest. 

On Kauai, to which island this tree is peculiar, its trunk was in great demand 
for tapa or kapa logs or anvils on which the strips of the wauke bark were beaten. 

The yellowish wood of this tree was especially in favor with the natives on ac- 
count of the resonant tones it produced when struck with a tapa beater made of 
some of the hard woods, such as Uhiuhi, Kauila, and others. The sound of the 

tapa beating would be heard from valley to valley, and constituted a regular 
system of communication by means of a code. 

This Kawau tree, or as it is also termed Kawau kua kuku kapa, is the subject of 
a mele or old Hawaiian song, which begins thus: “‘Mehe Kawau laka ale i ka 
moana, ete.’’ As the Kawau so is the sound of the ocean. ‘The old natives evi- 
dently had reference to the sounds produced by the pounding surf, which can 
be heard for a long distance, and compared it with the resonant sound produced 
when beating tapa on the Kawau log. According to Mr. Francis Gay of Kauai, 
the natives of that island preferred this tree to any other for the above described 
purpose. 
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Rutaceae. 

PELEA Gray. 

Flowers polygamous. Calyx lobes 4, rarely 5, imbricate. Lobes of corolla 4, rarely 5, 
valvate. Stamens 8, rarely 10, inserted at the base i 
fertile flowers rudimentary, usually the height of the ovary, in the sterile flowers 4, often 

ovate or sagittate, introrse. Carpels 4, rarely 5, united, each with two collateral ovules, 
one ascending, the other pendulous. Capsule of 4 follicles either discreet and 4-coccous 
r more or less deeply 4-parted, in a few species cuboid; follicles 2-valved. 

taceous with black shining testa, on a short and broad funiculus. Embryo straight, in a 
fleshy albumen, with broad ovate cotyledons and short radicle—Unarmed trees with 
opposite or whorled leaves, which are simple and entire, and have an intramarginal nerve. 
Flowers in axillary, simple or compound, mostly paniculate cymes. 

The genus Pelea, which was dedicated by Asa Gray to the Hawaiian goddess 

of the Voleano, Pele, is not strictly Hawaiian, though the bulk of the species is 

found in these Islands. A few only occur outside the Hawaiian archipelago, as, 

for example, three in New Caledonia and one in Madagascar. 
The Hawaiian Pelea are rather difficult for the systematist, as they are ex- 

tremely variable and have numerous forms and varieties which link several species 

together. There are, strictly speaking, very few well defined species. The 
writer in this treatise on the arboreous species of this genus, has added five new 
Species and five new varieties. The work of classifying all the variable species of 
Pelea was made extremely difficult and troublesome through the publication of 

Supposed new species of Pelea by H. Léveillé based on material collected by Abbe 
U. Faurie, in the year 1910. It certainly is most regrettable that this material, 
which often is beyond recognition, was turned over to Mr. Léveillé, who was 

only too ambitious to swell the number of his new species. The descriptions are 
SO incomplete that it was impossible to make use of them and consequently the 
work had to be ignored. 

The writer still has numerous plants of Pelea which could not be placed, which 
are undoubtedly new, but the material is incomplete, either flowers or capsules 

being lacking, and it certainly would be of no help to deseribe these plants as 
new, without complete material, such as sterile and fertile flowers and fruits. 
Even Hillebrand’s descriptions are not too complete, some of them are even 
dubious, and references to such will be found in their proper places. The writer 
could also have swelled the number of new species of Pelea as Mr. Léveillé did, 
to the sorrow of future workers on the Hawaiian Flora, but refrained from doing 
SO on account of insufficient material. Of the new species of Pelea described in 
this book, the writer had abundant and complete material, having visited the 
various localities at different seasons in order to secure the plants in all stages 

of development. Léveillé describes, if so it can be called, five species of Pelea 
in Fedde Repertorium Vol. X. no. 10-14, 1911, and 10 species in Vol. X. no. 27-29, 
1912, the names of all of which are as follows: Pelea Leveillei Faurie, Pelea 

waianaiensis Levl., P. oahuensis Levl., P. penduliflora Levl., P. Feddei Levl., P. 

subpeltata ‘Levl., P. nodosa Levl., P. singuliflora Levl., P. peduncularis Levl., P. 
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Rutaceae. 

grandipetala Levl., P. Hillebrandii Levl., P. foetida Levl., P. sessilis Levl., Pelea? 
acutivalvata Levl., P. Fauriei. Levi. 

The latter one the writer thinks to be only a mere variety of P. clusiaefolia 
Gray. It is a very small leaved form, but owing to the fact that it is found in 
the rather dry forests back of Kaluaha and Kamolo on the leeward side of Mo- 
lokai, it can be easily the result of the location, a fact which has disproved many 
an apparently new species. Léveillé absolutely ignores fertile or sterile flowers 
and gives only a general description that may be applied to any species in the 

genus. An example may follow. P. Hillebrandii, Rami fragiles, nodosi ;—flores 
magni axillares cymosi pedicelli bibracteolati, caylce minuto, sepala obtusa, glabra, 

petala 4-5-plo longiora, glabra apice triangularia; stamina paulo breviora. 

This description, especially of the flower, is really a marvel, and anyone able 
to place P. Hillebrandii by it, must be a clairvoyant, and a clever one at that. 
Anyone acquainted with the extreme variability of the Hawaiian Pelea, their 

many intermediates, and who has at his disposal such a large material as is at 
the writer’s disposal, cannot help but deplore such work, which is not to the ad- 
vancement, but to the hindrance of botanical science. 

The Hawaiian Pelea, for the sake of convenience, may be classed into four 
units, and embraced under a special name sp. (ecies) ¢. (ollectiva). 

For example: Pelea clusiaefolia with all its varieties is closely related to P. 
auriculaefolia, P. Cookeana, P. sapotaefolia, P. Waialealae, P. microcarpa, P. Fau- 
riei and perhaps P. pallida. All these species have a more or less variable, but 
always small capsule in common, and have all either quaternate or ternate leaves, 
and never opposite ones unless it be in very rare instances, or perhaps in a 
very dubious variety of some one of these species. The writer would propose for 

this group of species the name Pelea sp. c. verticillifolia; this expresses the con- 
ception of the group as a very closely related one, in a comprehensive and easy 
way. 

The second and largest group has opposite leaves and is characterized by the 
large capsules, which are deeply parted but not disereet. The typical species of 
this group is Pelea volcanica, and is followed by Pelea pseudoanisata, P. oblongt- 
folia, P. rotundifolia, P. orbicularis, P. molokaiensis, P. Mannii, P. parvifolia, P. 
macropus, P. Kauaiensis, and P. sandwicensis.  P. Balloui, of which only 
young capsules (which are silky pubescent) are known, may also belong to this 
group for which the writer proposes the name P. sp. c. megacarpa. This in itself 
is a practical key which will facilitate the identification of species. 

Another marked group, though small, has cuboid capsules and opposite leaves 
and is made up of the following members: Pelea anisata, P. Wawraeana, P. 
Zahlbruckneri, and may be termed P. sp. c. cubicarpa. 

The fourth group is composed of the following, with Pelea cinerea, as the most 
variable one, in the lead ; it is followed closely by P. Knudsenii, P. multiflora, P. 
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Rutaceae. 

barbigera, and the P. elliptica. All these form a marked group which ean be 

expressed by the name Pelea sp. c. apocarpa. 

Drake Del Castillo, in his ‘‘Illustrationes Florae Insularum Maris Pacifici,”’ 

united the genera Melicope and Pelea with Evodia. The latter genus differs, 

however, from Pelea in the strictly tetramerous flowers, while the genus Pelea 

has never less than eight stamens. Melicope again differs from Pelea in the im- 

bricate petals. The writer has here adhered to the original classification, uphold- 

ing the genus Pelea, as has also been done by Engler in his treatise on the family 

Rutaceae. 

KEY TO SPECIES. 

I. Verticillifoliae. 

Capsule = Bitola the carpels more or less united. 
Fl s fasciculate on a short ax 

hae quaternate or tern ee 
Capsule deeply parted, small. 

Leaves obovate, shortly petiolate, capsule woody, small. 
P. clusiaefolia 

Leaves large obovate-oblong, attenuate at the base, subsessile, 
all P, Cookeana 

Leaves ovate, small, 2 to 5 cm, subsess P. Fauriei 

Leaves large, elongate sees area ‘villous sea ath 
¥ taefolia 

Leaves lanceolate-acute capsule oe Sst mee i Waialeale 

Leaves sessile with an auriculate base........ P. auriculaefolia 

Leaves ternate, hee petiolate, the midrib pubescent, cap- 

ent bi very sma all Were Wana eee yaks eae eK Ree te P. microcarpa 

II. Megacarpae. 

Capsules large, deeply 4 parted. 
s x Bae branches hirsute—tomentose. 

oval, hirsute underneath...........- P. volcanica 

ates we or oblong, strongly reticulated, appa under- 

ROAD RH cee ees anew pe rege Me eens sandwicensis 

yes orbicular, deren mueronate....... >. orbicularis av 

Leaves opposite, branches glabr 
ceous, vaivery villous underneath on _ hirsute 

‘peti ‘ales CES er eee ME aiensis 

Leaves orbicular, sessile, glabrous..........+: P. rotundifolia 

Leaves obovate, retuse base, erates, chartaceous 
P. Molokaiensis 

Leaves elliptico-oblong, contracted, not emarginate 
P. mac 

Leaves ovate to obovate oblong, So fg on both sides, cap- 

sule very large, strongly anise-scented...... Fr. 

Leaves ovate, thick pd rossi * papal wag f tomentose, 

sepals and petals persistent..........--.+- Balloui 

III. Cubicarpae, 

Capsules se almost enti 

Leavy n pees site, "capsules s small, 
aves n, glabrous, anise-scented.......... . anista 

pote ahoites oblong, coriaceous, glabrous. P. Wawraeana 

Leaves opposite, capsule large. 
Leaves obovate-oblong, chartaceous.....----- P. Zahlbruckneri 
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Rutaceae. 

IV. Apocarpae 
Capsules _Bpocarpous, carpels discree 

$s opposite, cobwebby, ce glabrous 
Leaves oblong, cobwebby underneath, flowers up to 200 

apa 
Leaves ovate to ovate-oblong, cordate, flowers up to 4 

P: Enudsenti 
Leaves elliptico oblong, curved, concave, chartaceous, reg rs 

BESO Be oe ca ics Sh ae ater te eel epee we aay Me paered P. ba rbiger 

Leaves opposite, vl sone pubescent. 
Leaves he aees: obtuse, pale se ae he — 

puber ae PLS ce EO Ce eng ase ee elliptic 

Saaees wate on subcoriaceous, a ae ‘eapsule ‘with 
LULVOUS: TOMENTUM cer ee eee eee ees P. 

Pelea clusiaefolia Gray. 
Alani. 

(Plate 84.) 

PELEA CLUSIAEFOLIA Gray, Bot. U. S. E. E. Fst 340, pl. 35;—-Mann, Proc. Bost. 

Soc. Nat. ks x. Rtas 312, et Proe cad. VII, (1867) 158, o Proe. 

Box Inst. (1867) 165;—Wawra in Fiore Gers 107;—. Hbd. he "Haw. Isl. 

(1888) 62; ~ Heller ee Haw. Isl. (1897) 838.—Clusia sessilis Hook. et Arn. 

a. Beech. (1832) 80 (not Forster).—Evodia clusiaefolia Drake Del. Cast, Il. Fi. 

. Mar. Pacif. VI. (1890) 131. 

A small sop tree; leaves in whorls of 4 or 3, occasionally 2 , obovate or obova 

oblong, rounded or emarginate, with oe base, thick coriaceous, with papas 

midrib and Seatiusons intramar rginal nerve which is close to the edge. ‘shining above, — 

underneath, 5 to 12 em long, 3 to 6 cm side: on either short petioles em or eve 

subsessile, or on petioles of 2.5 em; flowers in pared Pocdel often pt the thick 

peduncle scarcely 2 mm in length, the pedicels 2 to 4 nutely peas at the base; 

sterile — of the same nee as the fertile, in the ade pas: 0 stamens are as 

- din 
twice as cul as the former, oF ry gla us, rudimentary, composed 0 globose carpels, 

wi in i but sma i fert 
t er ecimens 3 

flowers 4 to 6 mm, the petals more than twice the length of the sepals, stamens rudi- 

mentary, little longer. — gee rather depressed ovary, anthers sagittate on broad fila- 

ments, style 2 mn lobed stigma, the lobes rather thick and blunt; a 4 

lo ed, the carpels faee ‘% ee obtuse or obovate, prominently marked with con- 

centric wrinkles, one to two seeded, mm in diameter 

Wawra says of this species that the flowers are cs es this is, however, 

not the case. All Hawaiian Peleae have fertile and sterile flowers with either one 

or the other organ rudimentary, making them appear to be hermaphrodite. The 

male flowers of this species were not known to Asa Gray. 

Wawra in Flora records three forms: fm. a (normalis) from the Waianae 

Mts., fm. 8 (macrocarpa) and fm. y microcarpa. Asa Gray enumerates two va- 

rieties—@ and y, so does Hillebrand. 
The writer has large material of this species from many localities. It is one 

of the most common Pelea on Oahu, as well as on other islands, especially on 

Hawaii in the forests of Puna, near the Voleano Kilauea. 

It is a medium-sized tree reaching a height of 25 to 30 feet in certain localities. 

Specimens from Konahuanui, Oahu, have ovate acute leaves, but also varying 

tremendously, while others from the Waikane Mts., on the windward side of 

ahu, have obovate subsessile leaves. From the same locality the writer col- 
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lected specimens with linear oblong leaves 15 em long, and 3 em wide and 
petiolate. 
A distinct variety recorded as 8 by Hillebrand the writer collected in the type 

locality, back of Wahiawa, in the north fork of Kaukonahua gulch; the leaves 

are narrow and on rather long petioles of 3 to 4.5 em, flowering, fruiting May 15, 
1909, no. 3053. 
A more robust variety was collected on Hawaii in the Kohala mountains, with 

stout branches and petioles; flowering and fruiting June, 1910, no. 8366 
Hillebrand’s var. y was collected along the government road above Glenwood 

and near the Voleano of Kilauea on Hawaii, fruiting no. 8775, April, 1911; July, 
1911; December, 1911. 

Pelea Cookeana Rock sp. nov. 
nehes densely foliate at ete ends; leaves obovate-oblong, or obovate, or even 

ovate, — aternate, rounded at the apex or ema arginate, attenuate at the base, rounded or 
subemarginate, slightly Pancreas nasal thick coriaceous, opaque, with a prominent 
midrib, leaves punctate undern tg intramarginal _herve almost straight, close to the 

< on 5 to 6.5 em 

an 

the sepals, stamens sae , less than 1 mm, ovary flat, circular in outline, style filiform, 
1 mm, with a 4-lobed s tigma; capsule as in P. phat rah Oi but smaller. 

This certainly very variable species, which is here named in honor of Mr. 
George P. Cooke of Molokai, occurs in the dense rain forests above Kamoku, on 
the leeward side of Molokai, at an elevation of 4000 feet. It is a small tree, 
though often inclined to be shrubby with rather stiff and stout branches. It 
occurs all over Molokai in various forms, but alwa ays in the dense rain forest. It 
is closely allied to P. clusiaefolia, and perhaps also to P. awriculaefolia. The 
leaves are, however, much larger, subsessile, of thick texture, the inflorescence 
smaller as well as the capsules; the tree has an entirely different aspect with its 
stout branches, which remind somewhat of P. microcarpa from Kauai. 

The type material was collected on the Island of Molokai in the swampy forest 
above Kamoku camp, at an elevation of 4000 feet; flowering and fruiting no. 
6262, March 23, 1910. Flowering April 10, 1910, no. 7075, from Wailau Pali, 
Molokai, elevation 4000 feet. 

Pelea Fauriei Levl. 

PELEA FAURIEI Levi. in Fedde Repert. X. 10-14 (1911) 153. 
A clusiaefolia Gray affini han ab gto nigrescente, ramulis rugosis vel articu- 

latis; foliis brevibus et minoribus 1 t em opacis, subsessilibus, profuse nigro- 
pun netatis et subtus conspicue tomentosis et nee iri reticulatis; eapsula et cetera fere 
P. clusiaefoliae 

A poll sessili adhorret colore pallido foliorum; floribus breviter fasciculatis, et duplo majoribu 
Molokai: Kamolo, 1000 m, Pukoo, 600 m, maio-jun. 1910; Faurie no. 104, 208. 

The plant in question was collected first by the writer in April, 1910, in the 
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woods of Kaluaha, Molokai, with flower buds; no. 7066. Owing to very incom- 

plete material the writer is unable to enlarge upon Léveillé’s description. In the 

writer’s hand is a co-type of Faurie’s no. 203, but without flower and fruit. The 
writer is very much inclined to reduce this plant to a variety of P. clusiaefolia, 

as it only differs from that species in the rather small subsessile leaves; but 
owing to insufficient material for study, it is left at present unmolested. It is a 
small tree, also shrubby. 

Pelea sapotaefolia Mann. 

PELEA SAPOTAEFOLIA Mann Proe. Bost. sos as eur " me peel oF 2, et Proce. a 
Ac. VII. xage are et Fl. Haw. Isl Ess. Ins (1867) 165;—Waw 
— (1873) 1 —Hba. FI. Haw. ia “(1888) 63; eam Pi Haw. Isl, 1897) 

—Evodia Bana eel Drake Del Cast, Il. Fl. Tne, Mar, Pace. VI. (1890) 133. 

A small tree much branched; the young naked leaf-buds hirsute, the branches and 
inflorescence glabrous; leaves verticillate, in fours, elongated-oblong or slightly spathulate- 
oblong, chartaceous, 10 to 22.5 em long. 5 to 7.5 em wide, somewhat at ttenuated at the 
base, or sometimes obtuse, on a petiole of 2.5 to 3.5 em, with a poh ong, prominent midrib, 
the very numerous primary veins (30 to 50 pairs) running out nearly transversely towards 
the margin, where they unite with a distinct intra-marginal vein; the leaves a some- 

broadly ere sinlorients in keen srg about 2 to 3 n sete petals 4, valvate, ovate, 
a third longer than the sepals, not thickened at the apex. on s 8, much shorter than the 
petals—evidently from a fertile flower (Rock), Bate ents eek lanceolate, glabrous; 
anthers deltoid- agittate, adnate-introrse; hypogyn a very short; ovary glabrous, 
depressed, globular, 4-lobed, 4-celled, the ‘4 oo jane what waited: style a little longer 
than the ovary; 4-par ted nearly to the base, the divisions clavate, stigmatic at and near 
the summit; the immature capsule is pabervient and deeply four-grooved. 

The above is the original description of this species by Mann, as found in 
the Proceedings of the Boston Society of Natural History, Vol. 10, page 313. In 
Hillebrand’s description of this species the fact that the immature capsule is 

eeply 4 grooved is omitted, and the writer thinks it altogether wrong to place 

this species in the key as having cuboid subentire capsules. 

The writer collected specimens of a Pelea on Mt. Waialeale, the summit of 
Kauai, overlooking directly Kealia and Hanalei, on the windward side of Kauai, 
which he must refer as a variety to Pelea sapotaefolia. In trying to place the 

plant according to Hillebrand’s key to the species, the writer was quite unsuc- 

cessful, as his key calls for cuboid capsules; however, in looking up the original 
description of Mann, which is very complete of this species, he came to the con- 
clusion that the Waialeale plant is a variety of this species. The capsules are 
deeply 4-lobed when mature, and evidently likewise in the species found at 
Kealia, of which no one seems to have collected mature capsules. Owing to a 
plant collected by Knudsen at Waimea, Kauai, with cuboid capsules, Hillebrand, 

who seemed not to have collected the species, referred it to the latter, and merely 

took for granted that P. sapotaefolia had also cuboid fruits. The fact is strength- 

ened by Heller’s statement, who collected Hillebrand’s variety 8, which says: 
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‘*That this variety is specifically distinet from P. sapotaefolia is pretty evident.”’ 
He goes on saying: ‘‘One old capsule was found on the tree, but unfortunately 

it dropped to the ground and could not be found in the dense tangle of ferns 

and weeds which were growing at the foot of the tree. * * * From what I 
recollect of it, it was entirely too deeply lobed to belong to the same section as 
P. sapotaefolia.’’ 

Unfortunately the writer has not collected the species, having only little ex- 

plored the forests of Kealia or Hanalei. However, there seems to be evident 

proof that the true species P. sapotaefolia has not cuboid but deeply-grooved or 

lobed capsules. The variety may be deseribed as follows. 

Var. dumosa Rock var. nov. 

Shrubby, with rather stout branches, sorb smaller than in the species, whorled, 
ovate seed or slightly spathulate, attenuated at the base, rounded or emarginate at the 
apex, gla — above, villous underneath especially on the rachel the petioles of the 
young leav fe ety see shorter than in the species about m; flowers as in 
the species, a ules 18 mm in diameter, deeply 4-parted to more oe half the length of 
the cocci, strongly marked with concentric wrinkles; endocarp glabrous. 

This variety was collected by the writer on the summit of Mt. Waialeale, Kauai, 

at an elevation of 5200 feet, flowering and fruiting September 24, 1909. The 
_ type is numbered 4974 in the College of Hawaii Herbarium 

It is very unlikely that the variety y» procumbens Hillebrand, is in reality a 
variety of P. sapotaefolia, and until better material is at hand nothing can be 
done towards solving the question. The writer collected specimens of a pro- 
cumbent Pelea on Waialeale (no. 8854) without fruits, which seems to answer 

the deseription of Hillebrand’s variety y procumbens, but in the writer’s mind 
could not be associated with P. sapotaefolia. 

Pelea Waialealae Wawra. 
Anonia or Alaniwai. 

P bray ageing awra in Flora (1873) 108;—Hbd. Fl. Haw. Isl. (1888) 63;— 
Heller Pl. Haw. tel odds 841.—Evodia Waisleaiae ‘Drake, Del Cast. TI. FL. Ins. 
Mar. jks VI. (1890) 1 

A shrub or tree; leaves fs Shain lanceolate, 5 to 8 em long, 1 to 3 em wide, ac 
narrowing at the base into argined petiole sl Ms to 8 mm, coriaceous, ise : ered 
underneath with minute dot aati wit th prominent Goins and niars , marginal nerve 
close to the edge; flowers faccivatute shortly S giaike d, pedicels bibracteolate near the 
base and puberulous; male flowers: sepals broader — = - mm, rou ta 

wh i 

le fili tigma 4 lobe 
1 n dia r, glabrous, strongly aod ysl parted, thin chartaccous, the cocci 
globose, ‘keeled ake the sutures, endocarp glabrous, shining, ‘seeds angular, black shining. 

Wawra says in his description: ‘‘Male flowers much smaller than the femate 
flowers,’’ a statement which the writer finds to be the reverse. In fact, nearly 
all species of Pelea have the male flowers larger than the female flowers. 
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The Anonia or Alaniwai is one of the handsomest species of Pelea. It is re- 
corded by Wawra and Heller as a shrub 3 feet high. The writer collected ma- 
terial of this species first September 24, 1909, and again October, 1911. It grows 
only on the Island of Kauai on the summit of Mt. Waialeale, a big flat swamp at 
an elevation of 5200 feet. It is a small tree with a straight trunk of 4 to 5 feet 
and reaches a height of 15 to 20 feet. The mountain is alw ays enshrouded by 
clouds and it is extremely difficult to see farther than a few feet. On the day 
of the writer’s last ascent the sky was perfectly cloudless and a thorough survey 
could be made of the vegetation, which resulted in the discov ery of a number of 
new species, and also furnished additional data in regard to the plants already 
known. During the writer’s first visit to this most interesting mountain, the 
cold was so intense, the wind blew with such great force, and rain eame down 
in such torrents, that it was impossible to remain longer than a couple of hours. 
The second time, however, the writer was more fortunate. Collected flowering 
and fruiting September 24, 1909, no. 4975, and October, 1911, no. 8883 in the 
Herbarium of the College of Hawaii. Heller records the plant as a shrub 3 to 4 
feet high from the bog of Wahiawa, Kauai; this latter locality is at a much 
lower elevation, about 3000 feet. 

Pelea auriculaefolia Gray. 
PELEA AURICULAEFOLIA A Gray. Bot. U.S. E. . ee 343, pl. 36;—Mann Proe. Bost. 

Soe. Nat. Hist. X. (1866) 313, et Proc. Am Nik (1867) 158, et Proc. Ess. Inst. 
V. (1867) 166;—Heller Pl. Haw. (1897) pe ee auriculaefolia Hbd. Fi. 
sided Isl. (1888) 72;—Del Cast. Il. FI. Mar. Pae. VI. Suet § pee Rien Joma 
uriculifolium Engl. in Engl. et Prantl pacha a 4 (1895) 1 

Following is a quotation of A. Gray’s brief description of the above species: 
“‘P. glabra; foliis ternis oblongo-spatulatis basi auriculatis sessilibus; flori}us 

fasciculatis ad axillas foliorum delapsorum secus caulem virgatum brevissime 
pedicellatis ; capsula quadripartita.”’ 

He says: ‘‘The specimen, taken from an upright, nearly simple shrub, bears 
only a little fruit, and a few fertile ovaries, from which the perianth, stamens, 
ete., have fallen. The virgate stem is very leafy above; and the flowers have 
been produced lower down, in small fascicles from the ‘ai of earlier leaves, 
now fallen. Plant glabrous throughout. Leaves verticillate in threes, coriaceous, 

pale, oblong-spathulate, obtuse, auriculate at the base, sessile, from 3 to 5 inches 
long, veined and dotted nearly as in the preceding species; the midrib salient 
underneath. Ovary more deeply lobed than in P. clusiaefolia, being united only 
at the base; style has mostly fallen. Capsule deeply four-parted; the cocci oval- 

oblong, otherwise similar, as apparently are the seeds to those of Pelea clusiae- 
olia. 

‘Forests of Hawaii, on the flank of Mauna Kea.”’ 
How Hillebrand could have taken this plant for a Platydesma is difficult to 

understand. Even Engler in the Natiirlichen Pflanzenfamilien places it under 
the latter genus. 
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The writer did not meet with this plant in the forests of Mauna Kea, but on 

the slopes of Mauna Loa at about 5000 feet elevation the writer collected speci- 

mens of a Pelea which resembles very much the above species. The leaves are 
quaternate instead of ternate, are subsessile and very slightly auriculate; they are, 
however, decidedly punctate and so are the deeply-parted capsules which answer 
well Gray’s description. It is an erect shrub or small tree with straight ascending 

branches ; trunk about 3 inches in diameter; leaves quaternate subsessile; flowers 

arranged in fascicles as in P. clusiaefolia; female flowers: sepals acuminate, 
petals linear oblong, acute, little longer than the sepals; the 8 stamens short, 

rudimentary, little higher than the glabrous ovary; style filiform, 2 mm, with 
thickened clavate 4-lobed stigma. 

It is still somewhat doubtful if this plant is actually P. awriculaefolia, as there 
is no description of either fertile or sterile flowers given by Gray, who had only a 
fruiting specimen. As the leaves are very variable in the Hawaiian Pelea, the 
plant collected on the slopes of Mauna Loa by the writer seems to be best at 
present referable to this species. 

Collected flowering and fruiting in the forests above Naalehu, Kau, Hawaii, 

January 13, 1912; no. 10012. 

On Molokai occur several Pelea with quaternate leaves, resembling this one in 
question, but are more affiliated with P. clusiaefolia than with P. awriculaefolia. 

Pelea microcarpa Heller. 
Kukaimoa. 

PELEA MICROCARPA Heller Pl. Haw. Isl. Minnes. Bot. Stud. IX. (1897) 839, pl. 49. 
A small tree with stout trunk and grayish bark; branches more or less curved up- 

wards; leaves in threes or quaternate, near the ends of the branches, on flattened, some- 
what hirsute petioles of 3 to 3.5 em, obovate-oblong, or spathulate, rounded at the apex 
and donee, spe glabrous above, pubescent below, especially along the midrib, 8 to 14 

g o60¢ i i h i le r 
an 

flowers all along the naked branches, in the axils of fallen leaves; 
Pes about 1 mm, 2 to 3 flowered, pedicels stoutish m; sepa 
about a Ss 

m the corolla, 4 smaller, half the length, or of unequal rae a broad filaments; 

: ‘ , with a very indistinctly 4 notched stigma, capsule small, 
euboid, 8 to 10 mm in diameter, merely notched or slightly lobed, glabrous. 

This tree, 10 to 15 feet high, is called Kukaimoa by the natives. It is quite 
common in the forests of Kaholuamano, Kauai, at an elevation of 3600 to 4000 

feet and inhabits the swampy forests together with Pelea Kauaiensis. It was 
first discovered by Heller. The writer found the tree quite numerous and col- 

lected flowering and fruiting specimens at different times (no. 5621, September 6, 
1909, and no. 2010 flowering at Halemanu, Kauai). 

Were it not for the small cuboid capsules the plant could be mistaken for 
Pelea sapotaefolia, of which Hillebrand omits the description of its fruits, while 

Mann says the immature capsule is puberulent and deeply four-grooved. 
The native name of this species, which means ‘‘chicken droppings,’’ originated 
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at first as an exclamation of disappointment, insofar as the capsules of this species 

resemble very much those of the Mokihana, but are without the fragrant odor of 

the latter. When the natives gathered the capsules for leis or wreaths, they quite 

often mistook the capsules of the species in question for Mokihana seeds and on 

finding them without odor, exclaimed ‘‘Kukaimoa,’’ by which the tree is now 

known. 

Pelea volcanica Gray. 
Alani. 

PELEA i fo amigo Gray Bot. U. 8. E. E. (1854) 346, pl. 38;—H. Mann in Proe. Bost. 

oc. Nat. Hist. X. (1866) 315, et aie an Acad. vu. (1867) 159, et Fl. Haw. 

i in Proc. Ess. Inst. (1867) 167;— Fl. Haw. Isl. (1888) 67;—Engler in 

Engl, et Prantl Pfizfam. III. 4. (1895) mus na 64, K-N.—Evodia volcanica Drake 

De] Cast. Ill. Fl. Ins. Mar. Pae. VI. saute eI 

Le 
retuse at ie apex, ‘glabrous nee giabrate underneath or slightly pubescent, “especi 
on the prominent midrib, not shining, somewhat pellucid, the secondary veins nearly 

scent; infl 
Sakioantats: “pubes ris Ps mm, petals pent: anceglids. ewe as long, glabrous, ovary 

etals in r 

meter, but often with one, two, or three cocci abortive, cocci glabrous, somewhat 

he ere bonis in the axis, but sceuthel: the papery endocarp glabrous; seeds ovoid 

According to Asa Gray, this tree reaches a height of 40 feet with a trunk of 

114 feet in diameter. It occurs on the slopes of Mauna Kea near the bullock 

plains in the forests bordering the latter. The writer’s material (no. 3325) came 

from the northern slopes of Mauna Kea from the forests of Paauhau No. 2 at 

an elevation of 3000 feet; he also collected it in the Kohala mountains (no. 

9); flowering and frnitine June, 19 

It is a striking species on account of its very large capsules, but is also very 

variable, as are nearly all Hawaiian Pelea. Complete material is needed to ar- 

range satisfactorily and determine this rather difficult genus. The writer cannot 

help but deplore the awful chaos into which our Hawaiian Pelea have been 

thrown through the very inefficient and hasty work of H. Léveillé, which owing 

to the poor descriptions, which might fit any species in the genus, will have to 

be ignored. 
In the dense rain forest of Hamakuapoko, Maui, the writer collected a specimen 

of a tree which is unquestionably P. volcanica Gray, fruiting September, 1910 (no. 

8566). 

Hillebrand in his flora enumerates two varieties. The first is var. 8 grandifolia, 

with very large leaves which are chartaceous, and a tomentose inflorescence ; the 

capsules are 25 mm across and parted more than ie way. It occurs in the 

woods near Hilo, Hawaii, but is not known to the wri 

The second variety, y ovalifolia, is a tall tree with ane or ovate oblong emar- 
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PLATE 85. 

PELEA SANDWICENSIS Gray. 

Fruiting branch, about one-half natural size. 
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ginate, or subcordate leaves, with a 5 to 9 flowered panicle and capsules as in 
the species. This variety was collected by Hillebrand on the Island of Maui in 
the Valley of Waihee and on the southern slopes of Mt. Haleakala; the writer is 

not acquainted with this plant. 
Var. montana Rock var. nov. 

A slender tree 20 to 30 feet tall, the branches hirsute, ee obovate to elliptico- 
oblong, recon vies at the apex, rounded a t the base, very thick coriaceous, strongly 
hirsute a when young but glabrate ifs os ae, eso ote a ‘pubescent ee ath, the e promi- 
nent ad ak aint o are the 1.5 to ong petioles, margins revolute, the secondary 
veins parallel at pended right angles a ie eae a un ns d a an intramarginal nerve 
not distant from edge of the a 6 to 12.em long, 4 6 em wide; inflorescence 
axillary panieatate, “densely hirsut to 5 fiowered; diate flowers: sepals ovate- 
triangular acute 3 mm, pubescent, as are the Pia til bio petals, the latter twice as 
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sagittate, acute, filan peas , glabrous; style hirsute, bine quite as sp a be petals, 
with a bluntly four- ied tigma; capsule largest in the is, 5 em in dia , pubert- 
lous, parted more than %4, the cocci ribeye at ma anys he Apes is deeply split, dies one 
or two abortive, always two s eded, the papery endocarp 

This variety the writer Hesston on the upper ions of Mt. Hualalai at an 

elevation of 5000 to 6000 feet on the rim of a crater called Puuki. It is a slender 
tree 25 to 30 feet in height, but has a rather small trunk of 3 to 5 inches diameter. 

It has long and slender branches which are foliate only at the ends. The writer 
met with it also lower down at 3500 to 4000 feet, but it was more numerous 

around the rims and at the floors of extinct craters, scattered over the western 

slope of Hualalai in close vicinity to the dismal cinder plain above Huehue. 
The type is 3849 in the College of Hawaii Herbarium, flowering and fruiting 

June, 1909. A very similar form with somewhat smaller capsules the writer 
collected in the woods back of Waimea, Hawaii, fruiting June, 1910, no. 8426. 

Here must also be referred a shrubby form with long rambling branches, often 
a small tree, which may be known as: 

Var. terminalis Rock var. nov. 

Leaves smaller, since or ieee ee on Peas Babe of : = 1.5 em, linear-oblong, 
acute, thick ser beagchljor 5 to em long, 2 to pore i oat Vantin branches; capsules sma than in variety mtan pie a ameter, usually 4 to 6 
on a common ake Ae ay eine: le of le sually piictey the ends of the branch- 
lets drooping under the ae of the ese Seoul. occasionally also axillary; capsula 4s in var, ee. smaller 

Collected at Auahi, southern slopes of Mt. Haleakala, Maui, on the lava fields 
at an elevation of 2600 feet; type no. 8655, fruiting November, 1910, College of Hawaii Herbarium. 

On the Island of Lanai in the serub vegetation of Mahana Valley occurs a shrub with long rambling branches which becomes finally a vine entangling all 
the neighboring trees and reaching way into their crowns. It is in all respects a 
variety of Pelea volcanica and may be called: 

Var. lianoides Rock var. nov. 

Leaves as in the species, glabrat e ait e, pubescent undern ps especially along the 
re midrib, on shorter petioles than in the species; inflorescence axillary , paniculate, 
bearing from 3 to 10. owers; female esate large, pubescent, ehals twice as ‘ong a s the 
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— exactly as in the species; male flowers smaller, stamens of all sizes some as lo 
as the petals; ovary — nt stigma with 4-globular lobes, and sessile; capsule little 

Sale: endoecarp glabrou 

This variety, which seems to be a typical liane, forming dense tangles, was 

collected flowering and fruiting by the writer in the valley of Mahana, Island of 

Lanai, on the dry open wooded forehills, on July 24, 1910. The type is no. 8057 

in the College of Hawaii Herbarium. 

Pelea sandwicensis Gray. 
Alani. 

(Plate 85.) 

PELEA SANDWICENSIS Gray Bot. . E. E. (1854) 345, t. 37 Mann, Proce. Bost. 

Soc. Nat. Hist. X. (1866) is, i ‘Proe. Am. Acad. VII. fees 159, et Proc. Ess. 
Inst. V. (1867) 167;—Hbd. FI. Haw. Isl. (1888) 66.—Brunelia sandwicensis Gaud. 
Bot . Voy. Uranie (1830) 39 sine descript;—Hook. et Arn. Beech. (1832) 80;— 
Endl. Fl. Suds. (1836) 184, no. 1589.—Evodia sandwicensis Drake Del Cast. Il. 
Fi, ns. Mar. Paci (1890) 133. 

New pranchlet ets, Sarr sae ete., tomentose with a rather hirsute pubescence; 
leaves ee oval or oblong, thick coriaceous, ae us above, more or less puberulent 

th, when Ain enitanteee. on the thick midrib, very v vied om pings 1 
tou ~ rounded at the apex or nacho and mucronate, 7 to 15 em lon 

lignescent petioles “sd 20 to 85 mm; cymes axillary, short a aaeta 3 is ri flowered; 
pedicels short, annula bie ae broad sears of the ovate subulate Lanse sterile flowers: 
sepals ovate, acute, tay ai ai 3 mm; pet rae oie oblong acute; stamens 8, 4 as long or 
longer than the © petals, on broad fila ments, orter of unequal length; ames sagittate; 

ary smaller than the fertile flowers, pirate style pubescen nt 1.5 po long wit 
short bluntly neehed eee fertile flowers smaller, otic tomentose, style longer, with a 
bluntly, short-lobed stigma; stamens not quite the height of the ovary, pee smaller; 
rhea finely tomentose, or glabrous when old, deeply four aes 20 to 24 mm in diameter, 

cocci oval, endocarp finely pubescent. 

A medium-sized tree, but perhaps one of the largest for the genus Pelea, reach- 

ing a height of 30 feet or little more, with a trunk 10 to 12 inches in diameter. 
The Alani occurs in the wet forests of Oahu, especially of the main western 

range, where it is a common tree at an elevation of 2000 to 2500 feet. The writer 
met with it most plentifuly in the mountains of Punaluu, on the windward side 
of Oahu, as well as on Konahuanui, back of Honolulu. Several varieties of tis 
species are known, perhaps doubtful. According to Dr. Wm. T. Brigham, the 
tough wood of this species was used for tapa beaters. (Flowering and fruiting 
November 14, 1908; no. 912, Mts. of Punaluu; fruiting Konahuanui, November, 

1912, no. 10215 College of Hawaii Herbarium.) 
Hillebrand’s var. 8. the writer collected at Wahiawa in the north fork of Kau- 

konahua gulch on Oahu, on May 15, 1909, fruiting no. 3046. The leaves are per- 
fectly glabrous, and chartaceous, the capsules are larger and also glabrous, even 
when very young. 

Pelea orbicularis Hbd. 

PELEA ORBICULARIS Hbd. Fl. Haw. Isl. (1888) 67.—Evodia orbicularis Drake Del 
Cast. Ill. Fl. Ins. Mar. Pacif. VI. (1890) 133. 

A rather small tree, stunted, the young shoots coarsely hirsute; leaves opposi 
orbicular, or orbicular, emarginate at both ends, mucronate at the apex, thick poe eS 
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dull, glabrous above, pubescent to ama underneath in the young leaves, pubescent 
along the prominent reddish midrib, the marginal nerve close to the edge and continuous 

to 8 em long, 5 to 7 em wide, on petioles of 15 ies ape ——. hirsute in the axils o 
the leaves, 6 to 15 flowered; male flowers: sepals ovate acute, 3 mm, petals little longer, 
stamens of — length some as long as “the see aoihass ov sar _—_ hirsute; female 
flowers: stamens rudimentary, half the height of the ovary, the latter 3 mm high , pubes- 
ork deeply parted, style filiform, 1.5 mm, with a bluntly 4-lobed piece the lobes thick; 
capsule not k 

This small stunted tree is peculiar to the summits of Puu Kukui, West Maui, 
and to the summit of Mt. Waileale, Kauai, where it grows on the borders of the 
great swampy plateau and in little guleches of the summit swamp proper. 

The writer collected specimens of this tree on West Maui, Puu Kukui elevation 
5700 feet, flowering August 21, 1910, in company with Mr. G. Hammond, no. 
8154; also on the edge of Honokawai Gulch at 4300 feet, flowering August 24, 

1910, no. 8184. 

On the summit of Kauai, Mt. Waialeale, the writer collected this species flow- 
ering on September 24, 1909, no. 4987, and again flowering October 20, 1911, no. 
880. The plants from this latter locality have the leaves from orbicular to ovate 

and even oblong on the same branch; however, they do not differ in other respects 
from those on West Maui, with the exception that they are shrubs on Waialeale, 
Kauai. 

Pelea kauaiensis Mann. 

Pilo ula. 

PELEA KAUAIENSIS Mann in Proce. Bost. Soc. Nat. Hist. X. (1866) 313, et Proc. Am 
Acad, VII. (1867) 158, et Fl. Haw. Isl. Proe. Ess. Inst. V. (1867) 166; geotatg Fl. 

aw. Isl. (1888) 64.—Pelea cruciata Heller Pl. Haw. Isl. Minn. Bot. Stud. IX. 
(1897) 839, pl. 48.—Evodia Kavaiensis Drake Del Cast, Ill. Fl. Ins. Mar. ‘Pae. 
VI. (1890) 132 

Leaves opposite, ovate or seneeghe oblong, 10 to 22 em long, 5 to 10 em Nu ide, thick 

eoriaceous, (and not chartaceous) rounded or bluntly acute or emarginate at the apex, 
giadually papestag into a villous angola — of 2.5 to 3.5 em, the marginal nerve 
mote from the edge, arched, uniting t ondary veins, which are parallel and almost 

wers single, 2 to elu ‘s : 

mm; sepals ovate, rounded, bro ee: ies high, wi with subeiliate margins; petals some- 
what longer, oblong-ovate, ge ts a rainpsohdoan thin, glabrou preteen about 5 mm long, 

anthers rudimentary in the flow f the height of t e glabrous ovary; see 

filiform, nearly 2 mm, with an obtases Pabed stigma; capsule enon 15 to 30 mm 

diameter deeply four parted, the cocci thick in the full grown fruits, one to two saad, 
the cocci elongate, one or two often cabs rtive. 

The Pilo ula is a small tree, reaching a height of 15 feet, and has rather stout 
villous branches. Its trunk is short and only a few (6 to 8) inches in diameter. 
It inhabits the high central plateau of Kauai in the gray swampy, loamy soil near 

aholuamano, especially in the forests bordering the bog Lehua Makanoe. It 

grows in company with several species of Pelea, Wikstroemia sandwicensis var. 

furcata, Platydesma campanulatum, ete. It is not uncommon also at Halemanu 
9? s 

above Makaweli. Heller in his ‘‘Plants of the Hawaiian econ deseribed it 

as a new species ‘‘Pelea cruciata’’ and remarks as follows: ‘‘Mann’s description = 
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calls for a small capsule, while these are large.’’ But had Heller seen the original 

description he would have noticed Mann’s remark, ‘‘Ripe fruit unknown,’’ which 

accounts for his capsules being small, as they were not fully developed. The 

writer has abundant fruiting material in which the capsules are of various sizes 
from 12 mm to over 30 mm in diameter. Collected Halemanu flowering and 

fruiting February 14, 1909, no. 2292, and Kaholuamano, September, 1909, no. 

5292, and fruiting October, 1911, no. 10214 in Herbarium, College of Hawaii. 
Faurie no. 226 with immature fruits March, 1910, in College of Hawaii Her- 
barium. 

From within 5 minutes walk of the summit of Kauai, Mt. Waialeale, the writer 
collected a specimen of a Pelea which must be referred to this species; it 1s, how- 

ever, a small stunted shrub, but answers otherwise the description of P. Kauai- 
ensis. The capsules are much larger and all cocci are fully developed; the diam- 

eter of the mature capsule is 3.5 em. Collected September 24, 1909, Waialeale, 

Kauai, 5000 feet elevation, no. 4990. 
Willebrand reports a variety 8. glabra from the same locality with glabrous 

leaves which are on longer petioles; perhaps the writer’s no. 1994 from Hale- 
manu, without flowers or fruits. 

Pelea rotundifolia Gray. 
PELEA ROTUNDIFOLIA Gray. Bot. U. S. E. E. (1854) 344, pl. 37, fig. Man 

Proe. Bost. Soc. Nat. Hist. X. (1866) 315, et Proc. Am. Ac, VIL Ais) 168, Hf 
Proc. Ess. Inst. V. (1867) 167;—Wawra in Flora (1873) 137;—Hbd. Ts. 
(1888) 68;—Heller Pl. Haw. = Si ig Bot. Stud, (1897) 84 10. Eivodia “rotidl folia Drake Del Cast. Tl. Fl. fax At OVI (Pr eN0) 183, 

tree or shrub, leaves sessile or subsessile, orbicular to ovate, rounded and 
ps als or acute at the apex, oe te at the eae thick coriaceous, prominently nerved below, the intramarginal nerve. arched, distant from th edge, with intervening meshes entirely glabrous 6 to 12 em hae ittle less wide owers several in a sho eduncled 

ose cyme in the axils of the upper or sipageaemed lower leaves; bracts and bractlets opposite inute, ovate, subulate; male flowers sepals ovate, acute, puberu- ous, 4 m gh, petals more than twice the len th, shlong. acute, glabrous; stamens 8, 4 longer than the petals, protrudin , the remaining ones shorter and of unequal size, 
broadened filaments; h sagittate, acute; rudimentary ovary pubescent, four lobed, bescence encroaching on lower part the style, which is 2 m leng nd ter minates bluntly 4 lobed igma; f wers shorter, about half the length of 
- e flowers. petals slightly longer than the sepals, the 8 stamens not longer than the vary; ovules 2 in each cell; fruit ee as in Pelea roleanica, but smaller, minutely 
pill the BE united at the bas 

This peculiar species can be found not uncommon in the mountains back of 
Honolulu, and is easily recognized by its rather large sessile cordate leaves, and 
rambling or long drooping branches. Wawra quite correctly remarks that the 
otherwise excellent figure shows undeveloped flowers; the detailed drawings rep- 
resent female flowers, so does Gray’s description, as he had not seen the much 
larger male flowers. It is peculiar to Oahu and oceurs throughout the main 
Koolau range at an elevation of 2000 to 2500 feet. 

Flowering, Punaluu Mts., November 21, 1908, no. 577; flowering and fruiting, 
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Wahiawa, May 15, 1909, no. 3026; and Waikane Mts. flowering January 23, 

1909, no. 1238. The inflorescence in the specimens from the last locality is 

more than 10-flowered. 

Pelea molokaiensis Hbd. 

PELEA oe Hbd. Fl. Haw. ee (1888) 65.—Evodia Molokaiensis Drake Del 
Ill. Fl. Ins. Mar. Pac. VI. (1890) 182. 

Re sna be about 6 m high, the young shoots slightly puberulous, leaves 10 - ao : 
ong, 6.5 to 8 em or more wide, on petioles of 12 to 24 mm, or hapirse subsessile, 

petioles of 8 mm (in Lanai sapere quite ph iei even the reddish Inidrib, 
obovate, with retuse base and rounded or emarginate apex, the marginal. nerve at some 
binge het the edge, with one or two sets of meshes ners ening; flowers glabrous, or 
puberulous, 2 ey in a cyme or pseudo-raceme of 18 to 36 mm in length, the terete slender 
rhachis with o 3 nodes, the Se ppesecsds 10 to 12 mm, nodose near the middle and thickened 
bey sate sepa triangular 3 t mm; setae reddish 5 to 6 mm; capsule as in P. volcanica 
20 to mm transver 

ee to Hillebrand this is the most prevailing form on Molokai and is 
also found on West Maui. The writer’s material of this species is scanty and 

incomplete, several forms having been collected which may be referred to this 
species. A few plants have sessile leaves, others subsessile, others again on 
petioles as called for in the description, but the leaves are much smaller. On 
Lanai the writer collected specimens from a shrub with rambling branches which 
are undoubtedly Pelea molokaiensis, though differing somewhat from the original 
description. The leaves are prominently veined on both sides, while Hillebrand 

Says: “‘nerves little prominent’’; the species in question is evidently a very 

variable one, and as the writer’s material of this species is without fruit in 

every case, the diagnosis is somewhat doubtful. However, no. 8023 from the 

main ridge of Lanai is here referred to P. molokaiensis, flowering July 25, 1910. 

At first glance it resembles somewhat Pelea rotundifolia. Willebrand records a 

variety 8 (doubtfully) of this species from Oahu, Niu Valley; leaves as in P. 

orbicularis, all on long petioles. 

Pelea macropus Hhbd. 

PELEA hata Hbd. Fl. Haw. Isl. (1888) 65.—Evodia macropus Del Cast. Ill. FL 
- Mar. Pac. VI. (1890) 132. 

mall tree about 5 m high, as glabrous, leaves a oe pee con- 
Fell and not emarginate a the base; flowers single, on a short peduncle 2 to 4 mm, 

which bears 1 or 2 pairs of minute Seactiete the ii beyond them aviary Mickined 

to ass length of 24 to 30 neg petals greenish; oe early 3.75 em transversely and 

$ mm high, its carpels parted more than 1% their length 

This species was first collected by V. Knudsen of Kauai (no. 189), on which 

island it is found, probably in the forests of Halemanu, back of Waimea. 

To the writer the species is not known, though a shrubby variety of it occurs 

on the high plateau of Kauai near Waialeale. 

Pelea pseudoanisata Rock sp. nov. 

the plan 
A very variable small tree or shrub; branches ascending; every part of t 

emits an exceedingly strong odor of anise, leaves ovate, obovate . oblong, or oblong, silsing 
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n both sides, chartaceous to subcoriaceous, glabrous, densely punctate underneath slightly 

pubescent along the salient midr = prominently veined, the tod Papas: 2 nerve 

mewhat regio — the edge of the leaf, rounded at both ends retu the gi 

occasionally pi tly ety oa aunts, ofte en a at the Sa 8 to 12 ¢ 
ong, 3 to 7 cm wide, t lignescent hace tage 1 to 2 em; inflorescence a 

a. le saat in agi ale of the aves, eiale to 3 gard peduncle and 
nodose, the former 6 to es mim oe ond the pedicels of variable length 2 to 3 

em, nodose, bibracteolate at each node, bracteoles prem aae peu flowers large 

in both sexes, female flowers greenish yellow to red, strongly anise-scented as is the whole 

plant, sepals ovate, acute, 3 mm, almost deltoid, totais linear-oblong, peaks, 1 em long, 

glabrous as are the sepals, stamens rudin risseent as high as the ovary, the latter 1.5 mm. 

rein bh ba slender filifo 6 mm, nore, often Shiba | - eyond the petals, 

labrou a four lo id st eae th ve slender oblong, 1.5 mm in length, 

Patacaee aah flowers as large as the female flow or mae “petals broad, oblong, 

pages usually 12 mm long and 4.5 mm wide stair ae nerved; ns 8, 4 nea arly 

s long as the petals, the filaments broad, thin, and penninerved, the ee 4, two- 

thirds the len nr of the others, — oblong; deeply split at the base; ovary rudi- 

meee haste sle re s mm, with ati tie pe ce! notched, almost capitate 

en a; capsule rly 5 m transver reely, a 8 to 2 mn high, somewhat baad cicero 

glabrous, the 4 follicles oeied ange es eir on in ae ck like that of P. volcanica, 
recurved, 1 to 2 seeded, rarely one abortive; endocarp loose, chartaceous, pahean 

seed large, 9 mm long, ‘ovoid to foe india, black, shining. 

This exceedingly interesting species, which has been called the mokihana of 

Hawaii, is a small tree or shrub, and is peculiar to the summit ridges and 

swamps of the Kohala mountains on Hawaii. It occurs only at an elevation of 

4000 to 5000 feet, and is exceedingly common at the summit of the Kohala range 

called Kaala. It inhabits the dense rainforest where moss covers the ground 

over a foot deep and where most beautiful 5-feet-high violets abound. When 
bruised it emits an exceedingly strong odor of anise, much more so than the true 

mokihana of Kauai, Pelea anisata. If a branch is bruised accidentally by work- 

ing one’s way through the jungle, the odor emitted can be detected for a long 

distance through the forest jungle. The species has the biggest capsule in the 

genus and also the largest flowers. 

The writer has excellent and most complete material of this species, which 
seems to be related to P. oblongifolia, in all stages of growth. It was first col- 

lected by the writer on July 13, 1909, flowering and fruiting, in the forests of 

Kohala, no. 4455; it was again collected in June, 1910, in the same locality and 
on the summit of Kohala proper, where it is most abundant in the swampy jungle 

bordering a big open bog. Certain forms resemble somewhat Pelea parvifolia 

The type is no. 8306 in the College of Hawaii Herbarium and was collected at 

the summit of Kohala, Hawaii. It also borders the edges of the great valleys of 
Alakahi and Kawainui in the heart of the mountains at an elevation of 4200 

feet, where they are enwrapped by clouds ten months or more of the year. 

Pelea Balloui Rock sp. nov. 
A all tree or shrub; leaves ovate or obovate rounded at both ends, occasi ionally 

retuse at ‘the 2 apex, thie coriaceous, opaque, ge reticulated on both sides especially 
i is the und ee 
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1 to 2.5 em; samegeiceie’ axillary, covered with a silky appressed yellowish green pubes- 
cence th rougho ut, paniculate, Scien from every node, bracteate throughout, bracts T 
mm, triangular, acute; peau el to 12 mm, the ultimate Sige ties teolate pedicels 5 mm; 
sepals ovate, acute, no are m, petals ‘acuminate, 4 mm, both sepals and petals per- 
sistent with the le, gree wie drawn from pienent sepals and petals) flowers 
unknown; capsule silky tomentose, parted more fo half into 4 pete sone which when 
nah: are nearly as beaked as in Pinigdesels rostrat 

This rather interesting species, which is named here after Prof. Howard M. 
Ballou, to whom the writer is indebted for corrections of the proof sheets of 

this book, grows in the dense rain forest on the slopes of Mt. Haleakala, Maui, 

along the trail leading from Ukulele to Waikamoi Gulch, at an elevation of 5000 

feet. It was collected by the writer in the above locality, fruiting, October 25, 

1910, in company with Mr. L. von Tempsky. The type is numbered 8609 in the 
College of Hawaii Herbarium. 

It is apparently related to the rather dubious Pelea Mannii Hbd., but differs 

from the latter in the pedunculate inflorescence and the silky-haired rostrate 
capsules; while the ovary in Pelea Mannii is glabrous. 

Pelea anisata Mann. 

Mokihana or Mokehana. 

PELEA ANISATA Mann in Proc. Bost. Soe. — Hist. X. (1866) 314, et Proc. Am. 
Aead. (1867) 159, et FI. lone w. Isl. Proc. Ess. Inst. V. (1867) 166;—Wawra in 
Flora (1873) 109:—Hbd. Haw. Isl. (188 8) 6 4s Sia Pl. Haw. Isl, (1897) 
837;—Brigham, Ka Hana pa (1911) 163, fig. 97.—Evodia anisata Drake Del 
Cast. Ill. Fl. Ins. Mar. Pace. VI. (1890) 130. 

_A slender lech leaves opposite oblong, 5 to 12 em long, 3.75 to em wide on 
petioles of 2.5 obtuse or rounded at both ends, or emarginate with an Vattennate base, 
chartaceous, the marginal nerve distant from the edge, pylon smaller secondary meshes 

i all, 1 to 5 on a short peduncle of 4 m Ske: ch is bracteate iu the 
d transpa 

petals 4 to 7 mm long, oblo ng, acuminate, stamens 8, four lo ee chin the petals, the 

remaining 4 slightly shorter, or as long as the petals; ovary glabrous, style 1.5 mm, with 
4 minute —— branches; — coriaceous, small 12 mm in diameter, cuboid, sub- 
entire, th er faces notched only by a sha low sulcus, for axis remaining entire after 
dehiscence; al parts of this tree emit a very strong anise odor 

This very strongly scented tree, called Mokihana by the natives of Kauai, is 

peculiar to the latter island. It is a slender tree reaching a height of over 20 

feet, and a trunk of 10 inches or more in diameter, and is vested in a smooth 

thin bark; all parts of the tree have a strong anise odor, which is retained even 

for years in the dry wood as well as in the capsules. The latter are in great 
favor with the natives and are threaded and worn by women and men alike as 

leis or wreaths. It was one of their favorite perfumes and twigs as well as cap- 
sules were placed between their tapa cloth. 

The tree is evenly distributed over the Island of Kauai, and is quite common 

in the forest of Kaholuamano and Halemanu, above Waimea, as well as at Ha- 

nalei on the windward side; it, however, does not ascend higher than 4000 feet 

and not lower than 3000 feet. This is not the only tree of this genus which 

possesses an odor of anise. On the Island of Hawaii in the high swamp forest of 
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PLATE 86. 

PELEA ZAHLBRUCKNERI Rock sp. nov 
Flowering and fruiting branch, less than one-half jae size. 



Rutaceae. 

the Kohala mountains grows a species with exceedingly strong anise odor, even 

more so than in the Kauai plant, but it does not retain its odor. The capsules are 

three times as large as those of the Mokihana and resemble very much the cap- 

sules of P. volcanica. 

The Mokihana fruits abundantly during the early fall, especially during the 

month of September, when the trees are loaded with the mature capsules. 

Pelea Wawreana Rock sp. nov. 

Leaves elliptico-oblong or obovate-oblong, tg Bye’ green, thick coriaceous, 

shining above, se caetieoeti ands throughout, n the reddisk prominent mid- 
ae rounde < at the apex, ofte ore or less saci. cuneate or often rounded at 

e base, veins prominent uni ited phi an ponte intramarginal nerve which is close to the 

pep of the leat at the base, and more or less distant toward the apex, the secondary veins 

about parallel in angles o of ‘about 85° to the midrib, 8 to 15 em long, ° 7 em wide, on 
riers t petioles which are thickened near the anes ‘an ular when young, 2 to 3 em long; 

orescence axillary, 2 to 3 flowered, ag, 1 pubescent; peduncle “ifr thick, about 
5 mm or little longer, pubescent, eats he pedicels eset the length, bibracteolate at 
the middle; = xen cuboid, scarcely sr hed, 12 to m in diameter, about 10 m 
high, the cocci one to two seeded, endocarp glabrous. 

This species, named in memory of the author’s compatriot, Dr. H. Wawra of 

the Austrian exploring expedition, is a small tree 10 to 15 feet high with a short 

trunk which is vested in a smooth brown bark; the branches are ascending, 

robust and very tough. It is probably related to P. sapotaefolia, from which it 

differs in the opposite glabrous leaves and much smaller cuboid capsules. 

It is not uncommon on the slopes of Konahuanui, but especially along the 

Manoa cliff trail at an elevation of about 2000 feet, together with Perrottetia 

sandwicensis, Hibiscus, Maba sandwicensis, Straussia Kaduana, and others. 

Collected November 30, 1912, and fruiting February 2, 1913, in company with 

Dr. E. A. Back. The type is no. 10220 in the Herbarium of the College of 

Hawaii. 

A pubescent form of this species was collected at Wahiawa in the north fork 

of Kaukonahua Gulch of the Koolau range on May 15, 1909, flowering and 

fruiting (no. 3020). 
he leaves are pubescent along the midrib; the inflorescence, which is 5 to 7 

flowered, is covered with a yellowish tomentum, as are the sepals. The petals 

are glabrous; the female flowers are rather small, only 3 mm in length; stamens 

about 0.5 mm, ovary hirsute, style thick with a bluntly four-lobed stigma. 

Pelea Zahlbruckneri Rock sp. nov. 

(Plates 86, 87.) 
pee bppesite, large, ellipti cat oles obovate oblong, or oblong or suborbicular, 

thin Savion, rounded or retuse at the apex, almost cuneate at ae Se oe t ore or 

d 
wha ? : ae 

races pool : bulate; flowers very sm mall, sepals trian 
‘ae e ~ = ie bracts oe to su Bag Roos cuuk tha seats: 
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the sagittate anthers on broad oe the glabrous ovary neither lobed nor Sha isin: 
entire, crowned by a short style with a bluntly notched stigma; ce ule pace 3 ¢ dia- 
m ~ hivtaces ous, entire cuboid, sea bat even notched, glabro , the ova thin ans- 

t, glabrous endocarp entir rely loose; the cocei appear to se somew iar ‘livided penne par bro 
Rees of the capsule, each cocci 1 to 2 seeded; seeds large 8 mm, ov oid, black, shining. 

This very interesting species, which seems to be related to Hillebrand’s var. B 
of Pelea sapotaefolia as far as capsules are concerned, oceurs in the park-like 
Kipuka Puaulu near the Volcano of Kilauea, on Hawaii, at an elevation of 4000 
feet. It is a conspicuous tree on account of its peculiar branching habit, ex- 
ceedingly large leaves, and very large cuboid capsules. It is quite plentiful in 
company with Pelea volcanica, Pelea clusiaefolia, Xanthoxylum, Sapindus sapo- 
naria, Suttonia and other trees. It was discovered by the writer in July, 1911, 
when he collected his type material, which is no. 10216 in the College of Hawaii 
Herbarium. Named in honor of Dr. A. Zahlbruckner, Director of the Botanical 
Museum in Vienna. 

Pelea multiflora Rock. 

(Plates 88, 89.) 

PELEA (aches FLORA Rock in cans Haw. Publ. Bot. Bull. I. (1911), pl. I 
Leaves opposite, oblon ng, rounded at the apex, subeordate at the base “adult lier: 

glabrous above , densely covered puter eath with an olivaceous tomentu the 
‘ 0 > to 9 em wide, thick Harrier ert pereyy 

; Bhi leaves aids n yellow, “deniely sahil A inflorescence 10 to 
15 em a more long, osely paniculate, Prdgpat tomen eee of 
+ to 6 pelle ais Pasolstnat: the bracts 1 to 1.5 em, ae ‘ob ae acumin wes ulti 
ae 3 t mm long; flowers 10 to 200 on a single He leet floral bracts. cetalaty. 
enclosing the “Mesto ealyx whi 5 i in turn encloses the four valvate petals of 5 mm 
tm the fertile flowers; male flowers larger than the female aed calyx py = the sige 
of the corolla; stamens 8, four shorter than the petals, the remaining four as long as the 
corolla, and sometimes protruding, ovary rudimentary with 4 minute paler th phir 
female flowers, calyx as long as the says silky gray, eh — acuminate, smaller than 
the male flowers; 0 ovary large ia four lo bed, style m long with a white fou 
lobed stigma, each lobe 2 mm long; follicles a us, 3 em way, ¢a nals parted their 
entire length; endocarp yellow, shining, glabrous, more or ime loose; each follicle 1 to 2 
seeded, seeds ovoid, black, shining, 

gl = 5 ee cS 5 og ~ S @ et Sy. ae: — . & — o co ° no 5 af =] 

This exceedingly interesting species was discovered by the writer on the lava 
fields of Mt. Haleakala on the southern slopes, in the district of Kahikinui, on 
Maui. The particular locality where this tree occurs is called Auahi, and is sit- 
uated at an elevation of 2600 to 3000 feet. It is the richest botanical section in 
the whole Territory, with the exception of Puuwaawaa on Hawaii. 

The species in question is a good-sized tree 30 to 40 feet in height, with a 
trunk of over one foot in diameter, which is clothed in a gray smooth bark. The 
tree is badly attacked by a lichen, a species of Usnea, probably australis, which 

Seems to check the growth of the trees; they are literally covered, trunk and 

branches, with this ungainly looking Hienen 
€ tree was discovered during November, 1910, when the first specimens were 

collected (no. 8646 flowering and fruiting). During the first part of March, 
912, the writer revisited that locality for the purpose of collecting additional 

material and also to secure photographs. Many trees were then in flower, and 
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PLATE 88. 

PELEA MULTIFLORA Rock. hic 
Male flowering branch, showing a (placed) mature capsule in the upper brane) 

one-half natural size, 
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on the strength of the new material, the specifie description is herewith enlarged. 

It is one of our most interesting species of Pelea in that it has the greatest 
number of flowers in its inflorescence, bearing often more than 200 flowers. It 
belongs to the same group as Pelea cinerea and Pelea barbigera, though it is spe- 

cifically very distinct from both. At Auahi, to which place this tree is peculiar, 
it is associated with Alectryon macrococcus, Pterotropia dipyrena, Bobea Hookeri, 
Alphitonia excelsa, Sideroxrylon auahiense, Antidesma pulvinatum, ete. 

Pelea Knudsenii Hbd. 

PELEA KNUDSENII Hbd. Haw. Isl. (1888) 70.—Evodia Knudseni Drake Del Cast. 
Ill. Fl. Ins. Mar. Pac. VL (1890) 132. 

A tree about 10 m high » the pe, 5 re ee sess taeda covered with a gray 
tomentum; leaves opposite, 12.5 to 15 em 5 to 10 em wide, on petioles of 5 to 6.5 em, 
ovate or ovate- oblong, cordate at the ase, = tie basal lobes connate, with the petiole 
subpeltately inserted above the base, roa Rca do above, pubescent underneath, th 
midrib and ne rves densely villous with a soft gra fay re ool, thin chartaceous, with th 
naeaal nerve in deep arches; rfeakaes numerous 20 in a large see ramida 1 panicle 
8 5-6.5 em in 1 mots, wit th 3 to 4 pairs of ek icate ake, eo stiff angular ee pore 

out = mm, the plone te pedicels very short, — the regi bractlets tet to th 
nae 8 to 6 mm; ealyx and corolla villous pis Fela ly, — fei % mm; the ia Gelals 
searcely longer; disk 8 lobed hairy; ovary sparsely pubese 

The plant was collected by Valdemar Knudsen - Kauai, for whom it was 
named by Hillebrand. It is recorded as growing at an elevation of 1500 feet 
back of Waimea, Kauai, and is, of course, a dry district plant. It is not known 
to the writer, who collected extensively in the above referred to locality, but 

never met with this species. It is evidently closely related to the writer’s Pelea 

multiflora, which differs, however, from the foregoing in the exceedingly large 
inflorescence, which is 15 em long, in the 6 em long peduncle, and in the number 
of flowers, which is up to 200; the ovary in this species is glabrous. 

The capsule of P. Knudsenii is not known, but is unquestionably apocarpous, 
under which latter heading it is placed in Hillebrand’s key to the species. 

o @ 

Pelea barbigera (Gray) Hbd. 

Uahe a Pele. 

PELEA fo (Gray) Hbd. Fl. Haw. Isl. (1888) ets cts barbigera Gray 
t. U. S. E. E. (1854) 351, t. 39, fig. B;—H. Mann Proe. Bost. Soe, Nat. Hist. 

x (1866) 316, et Proe. Am. Acad. VII age t 159, et ri Haw. Isl. Proc. Ess 
Inst. V. (1867) 168.—Melicope cinerea fm. barbigera Wawra in pieces (1873) 
139.—Evodia barbigera Drake Del Cast. Ill. a Ins. ae. Pae, VI. (1890) 130. 

ae ves elliptical, rth 10 to 16 em long, 5 to 6.5 em wide, on petioles of 2.5 to : 
cm, contracting but obtuse at both ends, pale green, dull, not shining above, beneat 
densely clothed, apeciiy: along the midrib, wi by wool, which disappears 
With age, chartaceous with faint nerves, the leaves all curved, the upper s e con 
he lower concave; flowers 3 to 5 on a stiff g gray tomentose peduncle of 20 to 

pedicels 2 to 6 mm long, and bracteolate at the dle, the bracts and bractlets 
usually large for the genus, Ae ia pals and petals gray-tomentose, the former 
ovate-acute, 3 to 4 mm, the 6 mm; ony sparingly pubescent, with distinct 
style and 4 short stigm matic Hakan Ma follicles discreet, one or another abortive, obovoid, 
25 mm i in eee glabrous, rather thin, concentrically striate, endocarp glabrous; one to 
two seeded 
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PLATE 89. 

PELEA MULTIFLORA Rock. ; 
inned against trunk of tree; growing on the lava fiel: 

Auahi, Mt. Haleakala, Maui. 



Rutaceae. 

This rather interesting species, called Uahe a Pele by the natives, meaning 

smoke of Pele, owing to the peculiar smoky gray color of the leaves, is only found 

on the Island of Kauai, where it inhabits the drier districts especially near Ka- 
holuamano and Halemanu, above Waimea, at an elevation of 3600 to 4000 feet. It 
is a rather small tree or often only a shrub. It is quite different from Pelea 

cinerea in general aspect as well as in the leaves, which are thinner and curved, 

and mainly in its fruits, which are glabrous, and have also a glabrous endoearp. 

It comes, however, nearest to that species, though specifically distinct from it and 
not a mere form, as Wawra tried to make out. 

Pelea elliptica Hbd. 

PELEA ose afer Hbd. oe Haw. Isl, (1888) 69.—-Melicope ? elliptica Gray Bot. U. 8. 
854) 353;—Mann. Proe. Bost. Soe. Pigg Hist. X. (1866) 317, et Proe. 

hg te Bf Bie (1867). orn et Fl. Haw. Isl. Proc. Ess, Inst. V. (1867) 168. dew 
Kaalae Wawra in Flora (1873) 110.—Evodia elliptic Drake Del Cast. Ill. Fl. 
Mar. Pae, VI. (1890) 131. 

A small tree; sos es thin chartaceous, Adore —— dots, elliptico-oblong 7 oer: “6 
em long, 2 » to 3.5 wide, on petioles of 8 to 16 mm, br oadly obtuse or rou sas a 
emarginate at Se gud. faintly nerved, with the sinuous marginal nerve rather distant 
from the edge, sparsely — = underneath with pale eboney but soon glabrous 
and pale; flowers 1 to 3 on a short angular sedusels of 2 to 6 mm, the pedicels 6 mm, 
bracteolate spate the middle with den chats bractlets; souithines sev eral cymes in one 
ree sepals and petals aero persistent oo the capsule, both rare aph in the 
ud, but sub- die a in a lat r period; se ne als obtuse, petals Bay ate in the bud, 

oblong ; to 5 mm; style pbecwele 4-lobed, rae ‘capilate in the sterile flowers; “rolliele’ 
— to the base, - y, puberulous, 8 to 10 mm, thin papery, dekicront in both sutures, 
ne or more abor 

The plant was first collected by the U. S. Exploring Expedition on Kaala of the 
Waianae range, Island of Oahu. The writer is not familiar with this species, as 
he has never collected it. Hillebrand describes five varieties of this species, two 

from Maui, one from Niu Valley, Oahu, and the last var. «. from Kalae and 
Mauna Loa, Molokai. 

Pelea cinerea (Gray) Hbd. 
Manena on Maui. 

(Plate 90.) 

PELEA ere yp (Gray) Hbd. Flora — qe). oe) 68.—Melicope cinerea Gray, Bot- 

S. E. E. (1854) 350, t. 39, fig. A nn in Proe. Bost. Soc, Nat. Hist. = 
(i866) 316, et Proc. Am. Ac, VII. 3867) 159, et Fl. Haw. Isl. Proe, Ess, Ins 
V. (1867) 168;—Wawra in Flora (1873) 18 39.--Evodia ¢ inerea Drake Del Cast, 
Tl. Fl. Ins. Mar. Pae. VI. (1890) 133. 

Young shoots covered with a — or ochraceous tomentum; air opposite, ovate 
oblong a to 10 em long, 3.75 fo 5 em wide, on petioles of 16 to 24 mm, shortly acuminate, 
subcoriaceous, with faint nerves, tho 4 arginal n nerve nagar t sage areuate, tomentulose to 
pubescent underneath, glabrate when sao flow he in short cyme or _Taceme, thi 

m dicels 4 t 
4 mm, valvate in the bud, ap some ates Geicod ay before expansion, gray puberulous; 
Ovary tomentose; capsule 20 to 24 mm transversely, the follicles pee Pe slightly at the 
base only, soon glabrate, thick coriaceous, opening ae fone entral suture, gener- 
ally all maturing; the thick endocarp pubescent; seeds 1 or 2 in each follicle, 4 to 6 mm 

Hh Nore cotyledons pains! extending the hae and and breadth of the 
umen, 
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PELEA CINEREA 
Manena Tree. 

puka Puaulu, near Voleano Kilat elevation 4000 feet. awail; att he Ki in = Growing 



Rutaceae. 

Specimens of this species were first collected by the- U. S. Exploring Expe- 
dition on the Island of Oahu, on the Waianae range, in a ravine of Mt. Kaala. 

This species is a typical dry district Pelea and is found on nearly all the islands 
of the group in various forms, which do not differ much from the species. In 

certain localities they are small trees or shrubs, while again in others they are 

handsome trees with trunks of often a foot or more in diameter. The writer 

has not collected the species on this island (Oahu), but has abundant material 
from the other islands. | 

Hillebrand’s var. 8. with an olivaceous tomentum, and coriaceous leaves, the 
writer collected on Maui in the dry gulches back of Makawao, on the northwestern 
slope of Mt. Haleakala; no. 8550, flowering and fruiting September, 1910. The 

leaves in this variety are quite pale, with revolute margins and more or less 
glabrous on both sides; the peduncles are 3-flowered, the flowers are smaller 
than in the species; the capsules are of a sulphur-yellow and are densely to- 
mentose ; the tree is conspicuous on account of its leaves, which are whitish pale 
underneath. Another variety, enumerated as y in Hillebrand’s Flora, and de- 
scribed as Pelea Hawaiiensis by Wawra in Flora (1873) 110, occurs in Hawaii 

in the Kohala range, evidently in the dry districts near Mahukona, as this par- 
ticular species has never been found in the rain forest, but always on ancient 

lava flows or in kipukas. 

To this variety evidently will have to be referred the various specimens col- 

lected by the writer on the Island of Hawaii. At Puuwaawaa, North Kona, 

- Hawaii, on the ancient lava fields, it occurs quite plentifully (no. 10211). The 
young shoots as well as the leaves are tomentose, but become glabrate when old; 

the capsules are 2 cm in diameter, light ochra-yellow and densely tomentose ; the 

leaves are thick coriaceous, with prominent veins. In the Kipuka Puaulu, on 

the slopes of Mauna Loa, near Kilauea Volcano, the writer met with the finest 

trees of this variety, one of which is here figured. The capsules are of a darker 

yellow and larger. The trunk of this tree is vested in a smooth pinkish, light 
brown bark, which is about half an inch thick and of a dirty brownish yellow 

color inside. (No. 10210, fruiting July, 1911.) Another form of this variety 

was collected (no. 8774) in the same locality, with acute glabrous leaves and 5-15 

or more flowered panicles; petals elongate acute tomentose outside, four stamens 

protruding, four half as long, filaments puberulous, as long as the petals (3.5 

mm), anthers oblong, 1 mm, ovary hirsute. 
Hillebrand’s var. 8 the writer collected on the lava fields of Puuwaawaa at an 

elevation of 2000 feet. It is quite distinct from the variety found a thousand 

feet higher. It differs mainly in the thinner perfectly glabrous acute leaves; 

the peduncles in the writer’s specimens are about 8 mm, each bearing a single 

fruit; follicles larger, 3 em in diameter, covered with a reddish yellow ——s 
tomentum. Collected June 6, 1909, fruiting (no. 3561). It is a shrub with 
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Rutaceae. 

rather rambling branches. WHillebrand’s material came from Kau and South 

Kona. 

Var. racemiflora Rock var. nov. 

Leaves ovate, cordate at the base, bluntly, acute, glabrous he puberulous under- 
eath, on ve oe bey petioles; panicles racemose, terminal and in the axils of 

the leaves, often than 6 em long, with yellow hind Laer gtaee Soweli small, numer- 
ous, stamens ee in i fertile y pate ovary tom 

This new variety is a small tree w ith broad flat i and reaches a height of 

10 to 15 feet. The branches are stout and woody to the last ramification. It 

occurs on the rough aa lava flows on the southern slope of Mt. Haleakala, Maui, 

between the huge blocks of lava, at an elevation of 1500 feet, where it is in com- 
pany with Reynoldsia sandwicensis and Alphitonia excelsa, the most predominant 

trees in the district. It was collected by the writer in flower, November, 1910. 
The type is no. 8676 in the College of Hawaii Herbarium. The native name of 

the tree is Manena. 

PLATYDESMA Mann. 

Flowers hte tebe Sepals 4, roundish, broadly peg ine, Petals 3, large, 
mbricate or convolute. Discus flat, slightly 4 to 8 lobed. mens 8 inserted. at the 
easet of the cakes the filaments flat, ovate or ovate-lan duiemne united into a wide 

» With e with linear anther cells converging at the apex. 
Carpels 4, united, each with 5 to 8 ovules suspended from a tt funiculus, hemitropous. 
Ovary deeply lobed. Style terminal, undivided, with thick stigm Fruit a dry 4-lobed 
indehiscent or capone a ebge with thin endocarp, with 2 or ire seeds in each cell. 
Seeds subglobose, with blac shining crustaceous testa, and with albumen. Apu te in 
the middle of the aie; ‘vith thin, broad, roundish cotyledons and short radicle.— 
Small trees or shrubs wit ong pepsin odor, and opposite or whorled, pie entire 
leaves. Flower s large in eiflingy cym 

The genus Platydesma is peculiar to the Hawaiian Islands and consists of 

three endemic species, only one of which is arborescent. Pl. rostratum, a shrub 
branching from the base, with rostrate or beaked capsules, is peculiar to Kauai, 
while Pl. cornutum is found on Oahu. Pl. campanulatum oceurs principally on 
Oahu, but is represented on the other islands in various forms. Pelea auriculae- 
folia Gray has erroneously been referred to Platydesma by both Hillebrand and 

Engler. Léveillé described two species collected by Abbé Faurie, both from the 

Punaluu Mts., Oahu. One, Platydesma Fauriei, is undoubtedly Pl. campanu- 

latum ; the other, Pl. oah uensis, is probably referable to Pl. cornutum, which the 

writer collected in the Punaluu Mts. Léveillé in his description of his second 
new species says: petalis luteis? None of the Hawaiian Platydesma have yellow 

petals, but are of a waxy white or cream color. 

Platydesma campanulatum Mann. 
Pilo kea. 

(Plate 91.) 

PLATYDESMA CAMPANULATUM Mann Proc. Bost. Soc. Nat. Hist. X. (1866) 317, 
Proce. Am. Ac. VII. (1867) 100, et Fl. Haw. Isl. Proe. Ess. Ins. V. (1867) i6a, 
et Mem. Bost. Soc. Nat. Hist. I. 4. (1869) 530, pl. 22 Wawra in Flora (1873) 
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139; j---Hilibr. Fl. Haw.-Isl. (1888) 71; irae Cast. Il]. Fl. Ins. Mar. Piles Vi. (1890) 
134;—Engler in Engl. et Prantl Pfiztar Til. 4 (1895 ) 127, fig. A-F;—Heller 
Pi, ex: Is]. in Minnes. Bot. Stud. IX. “Cs 97) 841.—Plat; tydesma Faust ee in 
Fedde Repert. X. no. 10-14. (1911) 153.—Melicope spathulata Gray, Bot. U. 8. 
Expl. E. (1854) 352; (doubtful). 

A variable species; leaves signi Aas bia oblong, seem l pacagoe at both ede 
r rounded at the apex, narrowing base, chartaceous, rather thick when 

trons, with transparent dots, the nerves n prominent, Pade ie neh of the midrib 
whic h is salient, punctate on the underside, gla bro above, occasionally ones 
eestor — the veins and midrib, dae es varying in size on different ing of the tree, 
fro 0 35 long, by 2.5 hed 10 a nd 15.5 wide, the pe okies from 1 to 5 em in 
rade “potunetes of about the s e length as the 5: pou ioles, ere ovate subulate bracts; 
ceyme 3 to 5 flowered, occasionally single flowered; pence) s 4 to 6 mm long, bracteolate; 
inchs hermaphrodite, 18 to 20 mm long, 12 to 4 mm in diameter, campanulates ‘sepals 
round, 8 to m long, decussatingly im misoiaped “cloth hed with a sericeous pubescence ex- 
tending er “ “the east el petals 4, cream red, alternate with the sepals, “strongly 
imbricate, 16 to long, obovate, ee pits minutely sericeous, bearde 
margins; de 8, Thy as long as th e petals, inserted on the margin of he ae 
hypogynous disc; the dilated filaments monadelphous to the middle; an nthers sagittate, in- 
trorsely dehiscent, 4 mm long; ovary globular, the ae heer carpels fe ned only by the 
central columnar style, which is four times their length; stigma terminal, eee * slightly 
four-grooved; ovules 5 in each cell, collateral; capsule of if distinet jack o 22 
mm long and 10 i i t, whole capsules 30 mm transver ae endocarp to 12 mm in diamete p 
smooth, crustaceous, and half enclosed by the persistent cup-shaped calyx; ets re enemblili 
very much those of Pelea. oe capsule often rots away but the seed remain attached 
to the placenta for some tim Two seeds usually ripen. 

This exceedingly pees tree, which must have been much more common 

than it is now, can still be found in the mountains behind Honolulu on the 
slopes of Konahuanui, and also in the whole Koolau range, especially in the 
mountains of Punaluu, on the windward side of Oahu. The tree is, however, not 

confined to the Island of Oahu, but is found also on the other islands of the 
Hawaiian group, with the exception of Molokai and Lanai. The writer observed 
it only as a shrub outside of Oahu, while on the latter island it reaches a height 
of 15 to 20 feet or perhaps a little more; the trunk is, however, not more than 
5 inches or so in diameter. The whole plant, when bruised, emits an exceedingly 
strong odor of pepsin, which is not unpleasant. This species is the type of the 

genus and has the largest capsules, while the other two species have much 
smaller and quite different capsules. It is certainly very variable. It was 
collected by the writer first at Punaluu, no. 65, flowering August, 1908, and again 
November 13, 1908, flowering and fruiting no. 630; flowering and fruiting No- 
vember 30, 1912, Manoa Valley, Mt. Olympus, no. 10225. 

Hillebrand describes two varieties. 8. var. pallida from Kaala, Oahu; and 
East Maui, Hamakua. It differs from the species in the densely pubescent oF 

tomentose leaves. The second, y var. macrophylla, he records from Kauai. 

The writer collected this variety on Kauai in the mountains of Halemanu and 

Kaholuamano back of Waimea at an elevation of 3600 feet. The leaves are 
quite large, some of them 36 em long, on petioles of 4 em, and are densely to- 

mentose underneath, especially along the midrib; the flowers are arranged i0 
cymes on a peduncle of less than one nillimotee. at the nodes of the naked 

branches ; flowers as in the species; a very robust form which evidently belongs - 
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here was collected along the Honomanu trail on the northern slopes of Mt. Ha- 

leakala, Maui, elevation 2500 feet, with enormous leaves 20 em wide; another 

form at 4000 feet elevation on the same island in the forests near Olinda, with 
smaller leaves, flowering, September, 1910; no. 8534 

Hillebrand’s var. y. macrophylla with large glabrous leaves is from Kauai. 
On the Island of Hawaii, in the Kohala Mts. proper, west of Honokanenui gorge, 

the writer collected specimens of a tree 15 to 20 feet high, with very robust 

branches; the leaves are glabrous, thick coriaceous, and probably belong to Hille- 

brand’s var. y. The leaves are on petioles of 5 to 5.5 em and differ therefore from 
the latter variety, which has the leaves on short petioles of 6 to 8 mm; it may 

be known as forma coriaceum f. nov. 
Collected June, 1910, fruiting, no. 8367, in College of Hawaii Herbarium. 

Var. sessilifolia Rock var. nov. 

As rubby agit Dla erect stems sto at the apex; leaves large, opposite, per- 

fectly ats dag oad base, oblong or obovate bigs cagocesi tapering betieabs the 
base, very thin tink ceous, tran spa nee midrib an eins prominent, rounded 2 Rati 
apex, glabrous shore pubescent underneath, 26 to 38 em long, 9 to wide, 
as in species, the eed acute; capenio exceedingly large, the erect cocci io Be by 
a very broad sinu 

Collected in oe dense forests of the summit mountain of the Kohala range, 
Hawaii, fruiting July 12, 1909, type no. 4222 in the College of Hawaii Her- 
barium. 

EUPHIORBIACEAE. 
This is an exceedingly large family, consisting of more than 208 genera with 

many species, distributed over all parts of the world, with the exception of the 

Arctic and Alpine regions. 

The genus Euphorbia is the most widely distributed of the family, reaching 
as far as the polar borders of the northern and southern hemispheres. 

In the Hawaiian Islands the family is represented by five genera, four of 
which have arborescent species. 

KEY TO THE GENERA, 
Plants not milky: 

SP E. monoecious or dioecious; beh cells two-ovulate: 

Leaves alternate acre pb berry, ns st seeds arillate.... eowawraea 

Leaves alternate, entire; frui s flat, on Cd... sees errr eee ees ntidesma 

I. CROTONEAE. Flow jemeens us or din ecious; ovary cells one-ovulate: 
Leaves alternate, areuate or serrate; fruits capsular, two-three gine ; 

DS ee Pe eae CR CoCr gee re ner rn SRN RE Uitte ae, aoxylon 

Leaves alternate, lobed; stone fruit one-seeded, splitting into two- fou cocci 

ee Ss eee ie ne a Ree hee SOR ee meee we eee Aleurites 
Plants milky: Sag 

III. EUPHORBIEAE. Flowers mostly monoecious, rarely dioecious; ovary three 

celled, one-ovulate: horbi. 
ioncue opposite, linear; fruit a three celled capsule....-----.---- Euphorbia 

NEOWAWRAEA Rock gen. nov. 

Flowers ig ee Male flowers: sepals 5, of unequal shape and size. Petals none. 

Stamens 3° to 4, rarely 5, inserted between the sinuses of the hypogynous disc, consisting 
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Euphorbiaceae. 

usually of 4 sage Female pidge unknown. Fruit a globose ied reinira cages —_ 
persistent caly Endocarp of 3 thin membraneous cocci each with t seeds, r arely 4 
which are pacloned in an arillus. ‘munbrya filling eon whole cavity of the — cotyledons 
flat, subrotundous. radicle eae eee albumen scanty.—An unarmed tre ith alternate, 
ovate, glabrous, entire leaves. Flowers in fascicles al along the sepals beaackiebe. 

This proposed new genus, which is here dedicated to the memory of the author’s 

compatriot, Dr. H. Wawra, Ritter von Fernsee, of the Austrian Exploring Ex- 

pedition, consists of a single remarkable species, of which only three male and 

one female trees are in existence. It is evidently related to Phyllanthus. Owing 

to the fruit being a berry it would come closer to Bischofia, from which it, how- 
ever, differs in the presence of a discus and the fasciculate inflorescence. 

Neowawraea phyllanthoides Rock sp. nov. 

A tree 10 to 12 m high, Lada a straight igo # about 4 dm or more in diameter; 
ite light brown, rough and scaly; branches erect, with =. small branchlets 

hich are covered with light ray, oblong se idelas: tive ovate, rounded or truncate at 
the base, igrevetd acute at the apex, light green above, glaucous underneath, penni- 
nerved, the ral veins ee parallel, at angles of abo onl co to _ midrib, thin, 
chartaceous, lossy Sepik ei au ser atm prs: — rous, 8 to 14 ¢ ong, 4 to 9 em wi e, on 

petioles of tipules triangu lar, subeaudate, membraneons, ‘hens ous; in- 

florescence etn. “aceeutate Lal alon ue ~ br ranean, male flow n dens se fascicles or 

close clusters, very small 1.5 n diameter, on ap ese els of 2 mm, which are sur- 
rounded at the bas e by sev eat roundish Chih Ss, pak "he of a cup, out of whose 
center the pedi _~ arise The sepals a onset unequal, vaisle wan ve stamens 3 

to 4, rarely 5, erte . between ais sinuses Sof an hypogynous — usua ily consisting 0 of 
4 glands, “aa ee t known; fruit an indehiscent globose berry, 6 mm in diameter, 
with the calyx per BOOTS dak. black, Richie ira ng purplish, endocarp thin mem- 
braneous, divided into three cocci, each ith arillate seeds, rarely 4; seeds pale 
yellow, about 2 mm long, convex outside, acute angled inside, hilum suborbicular to ovate 
situated in the upper third of the seed; embryo 2.3 mm long, cotyledons flat, filling the 
se ati of the seed, 1 mm long L 3 mm wide, rate 1 mm, protruding; albumen 

This very interesting and remarkable tree, for which an old native Hawaiian 

gave the name Mehamehame, is exceedingly rare, only three males and one female 

tree being in existence. In regard to the native name, the writer is not inclined 

to accept it. The outward appearance of the tree resembles somewhat our Ha- 

Waiian Antidesma, which are also called Hame or Mehame or Mehamehame. The 

old native might have easily taken it for such. It is very doubtful if the natives 

ever had a name for the tree, as it is peculiar to such a small area, located in 

‘a most inhospitable place on the southern flanks of the great voleano Mauna Loa 

on rough aa lava flows, made accessible only very recently. 

It was discovered by the writer in the above locality at an elevation of 2000 

feet, called Kapua, during the month of February, 1912; but was at that time 

neither in flower nor in fruit. A eareful search of the ground beneath the 

trees, revealed no sign of seeds of a previous season. This, however, was ex- 

plained on a later visit in the month of July (15), 1912, in company with Mr. 

W. M. Giffard, when it was found that the trees first examined were all male and 

in flower. Only one other tree was seen, which fortunately turned out to be a 

female tree bearing fruit. It is a striking tree of medium height, and is quite 
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Euphorbiaceae. 

conspicuous in that small area on account of its pale glaucous foliage. The wood 

is exceedingly heavy, close grained and very hard. The sap wood is red, while 

the heartwood is black, making a beautiful contrast. The type is no, 10030 in 

the College of Hawaii Herbarium. 
It is associated with Antidesma pulvinatum, A. platyphyllum, Pittosporum 

Hosmeri var. longifolia, Maba sandwicensis, Alphitonia excelsa, Colubrina oppo- 

sitifolia, Santalum Freycinetianum, Osmanthus sandwicensis, Tetraplasandra 

Hawaiiensis, and many other interesting tree species. 

ANTIDESMA Linn. 

Flowers shearer Calyx 3 to 5 lobed. Discus teeth be contend united. Male flow- 

Stamens 2 to 5, se ney the sniste: pet nie ward in the bud, later erect. 
The rudimen iti ovary sm Female flow Ova —very rarely also 2-celled. 
Style 3, very short, 2 lobed. gies fruit small ere te Seeds without caruncle. 

A genus of trees and shrubs, with more than 70 species in the warmer re- 

gions of the old world. It is distributed from tropical Africa to Australia, 

Japan and the islands of the Pacific. 

Two species or probably three are to be found in these islands, with one in 

the Viti (Fiji) Islands, one in Samoa, and two in New Guinea. The only repre- 

sentative of the genus in tropical Polynesia, a doubtful one, is recorded by 

Hemsley from Admiralty Island. None have so far been discovered in America. 

KEY TO THE SPECIES. 

Leaves ovate or obovate, glabrous...........2--eeee eee e ese eee cette: A. platyphyllum 

Leaves cordate with a patch of Sais in the angles of rib and veins...... A, pulvinatum 

Antidesma platyphyllum Mann. 

Hame or Haa. 

(Plate 94.) 

ANTIDESMA PLATYPHYLLUM Mann Proc. Am. Acad. VII. (1867) 202;—Hbd. Fl 

Isl. (1888) 402; a Cast. Ill. Fl. Ins. Mar. Pacif. VII. (1892) 289; —Heller PL. 

Haw. Isl. (18 97) 8 

Leaves ovate to obovate or orbicular 8 to 12 em long, 4 to 10 em wi ide, on petioles of 

about 5 mm, shor rtly acuminate, glabrous, shining above but punctato papillose, chartaceous 

to coriaceous, panicles pube erulous; male flowers: subsessile along the simple branches oF 

a paniculate rhachis of about 8 em; bracts conchoid, as long as the calyx or *Tonger; 

calyx less than x mm, a aelig a4 with 5 to 4 roundish lobes; petals rudimentary, dise 

glabrous, lobed, s5o0 ong exserted; ovary rudimentary, with peltate stigmas. 
Female flowers: poroar ee ties the branches of a agree axile, paniculate rhachis ts) 

5 to 14 em; bracts linear; calyx less than 2 mm, 5 to 8 cee: dise small, annular; ovary 

glabrous; style terminal; drupe reddish or dark purplish, fleshy, compr , . 
the — putamen irregularly ridged. alge ledons ic iat. as broad as the scanty 

albumen, 2 or 3 times as long as the radic 

The Hame or Haa is a very handsome tree, reaching a height of 20 to 30 feet, 

with a trunk of a foot or more in diameter; the bark is fibrous, deeply corru- 

gated, and whitish. It has no round crown, as the few branches are rather as- 

cending and have only a few branches. It is conspicuous by its large leaves, 

which are bright green and glossy, and is on that account often mistaken for 

the Maua tree (Xylosma Hillebrandii or X. Hawaiiense), which it resembles 
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Euphorbiaceae. 

greatly. During the months of June, July, and August, and on Kauai as late 

as October, the trees are loaded with the very dark-red, fleshy, compressed ber- 

ries, which are of the size of a large pea; they are arranged all along the 

branches on a paniculate rachis. On the lava fields of Kona, especially at 

Kapua, it fruits in December and January. 

The Hame inhabits the dry as well as the wet forests on all the islands, espe- 
cially at an elevation of 1500 to 3000 feet. It is not uncommon above Makawao, 

Maui, where it grows in company with Sideroxylon, Labordia, Pelea, Pittos- 
porum, Ochrosia, Xanthoxylum, Straussia, ete. On Molokai it inhabits the dry 

sections and is also found in the wettest district along the stream in Wailau 

valley proper, which has an enormous rainfall. On Hawaii it is plentiful in 
North and South Kona, on the slopes of Hualalai, and the slopes of Mauna Loa, 
also Waipio valley and the mountains of Kohala. It can also be found along 
the Keanae ditch trail on the windward side of Maui, but not growing to any 

size. On Kauai a variety grows just below Kaholuamano, 3000 feet elevation, 
associated with Cyanea leptostegia, Xanthoxylum, Charpentiera, Osmanthus, ete. 

The wood of the Hame or Haa is close-grained, rather hard, and of a reddish- 
brown color. It was used by the natives for Olona anvils. The Olona formed 
one of their principal fiber plants, which was beaten to thin strips on Hame 

logs. The wood, which takes a fine polish, is excellent for cabinet work, but, un- 

fortunately, it is not found in sufficient quantities to be of any commercial 
value. The red coloring matter of the fleshy berries was used in conjunction 
with the Kamani oil, into which such tapa was placed as was intended to be 
worn as bathing malos by the chiefs; this infusion gave it a bright color. 
From Kauai, Hillebrand describes a variety 8 with broad obtuse leaves which 

are shining on both faces. 

x Antidesma Kapuae Rock nov. hybr. 

(Antidesma platyphyllum Mann X A. pulvinatum Hbd.) 

Leaves as in A. platyphyllum, but quite acuminate, while the fruits are al- 

most exactly like in A. pulvinatum Hbd. 
Both A. platyphyllum and A. pulvinatum are extremely common in Kapua on 

the lava fields of South Kona, Hawaii, at an elevation of 2000 feet. Here the 
Writer met with trees whose leaves are identical with those of A. platyphyllum, 
while the fruits are those of A. pulvinatum. It could not be placed either to the 
one or the other, and is here mentioned as a probable hybrid. 

Antidesma pulvinatum Hbd. 

Haa, or Mehama. 

(Plates 95, 96 and 97.) 

ANTIDESMA PULVINATUM Hbd. Fl. Haw. Isl. (1888) 403;—Del Cast. Ill. Fl. Ins. Mar. 

Pae. VIT. (1892) 289. 

Young branches and inflorescence ochraceous, tomentose; leaves ovate, cordate, — 

acuminate, thin chartaceous, dark green above, lighter and tomentose underneath, wi 
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PLATE 95. 

ANTIDESMA PULVINATUM Hbd. 
aa or Mehame. 

Fruiting branch, less than one-half natural size. 



PLATE 96. 

Fruiti r Meham 
ing branch —_ against trunk of ak Rena ng deep 

dark. Growing on the lava fields of Kapua, oath Kona, Haw 

ANTIDESMA ging ii gas Hbd. 
Haa 

longitudinal a of 
1ii 



PLATE 97. 

ease" snctetonisytei Hbd. 
or Mehan 

lava ge of “seh ‘Bouth Kona, Hawaii. Growing 0 ve ot 



Euphorbiaceae. 

ecsggetade veins, and always See a fide patch in the angles of rib and oe greed 
short, branching only near base; ovary tomentose; drupe much smaller than A. 
piatyphytin, : to 6 mm, hey foniéls calyx tomentose, 5 to 6 cleft; style heandies pitta 
short, suben : 

This species, unlike the previous, is confined to the dry districts, especially 

to the aa (rough) lava fields. It does not reach the height vf A. platyphyllum, 

but has a beautiful round, symmetrical crown. The trunk is short and about 

10 inches to over one foot in diameter. The bark is deeply corrugated, longi- 

tudinally furrowed, fibrous, and whitish. The leaves are ovate, generally heart- 
shaped at the base, not glossy, of a dull-green, and have: villous patches on the 
underside in the angles of rib and veins, ysiving them a brownish color. The 

berries are much smaller than in the Hame or Haa, and are blackish. 
It inhabits the dry region of the lower elevations und may be found on the 

southern slope of Haleakala on the aa lava fields of Auahi in company with 

Reynoldsia, Maba sandwicensis, Xylosma Hillebrandii, ete. On Oahu it is 

found in the Waianae range, but it is most plentiful on the lava fields of South 
Kona, Hawaii, especially at Kapua (2000 feet), where it forms about 60 per 
cent of the tree growth. 

CLAOXYLON Juss. 

Dioecious, rarely monoecious. Discus of various oe on, Tale flowers: calyx 

subglobose, 3 to 4 cleft; filaments free, anthers extrorse; without ‘rudimentary ovary. 
emale flowers: calyx jess divided, 2 to Oe obed. Daceus. entire or lobed. Ovary 3 2 

celled. Styles short, f ree or united at the base. Seeds without ecaruncle, globose 

men fleshy. Cotyledons flat.—Gla rests or tomentose trees or shrubs. Leaves psig 
petioled, often large, oe entire or serrate; spiovenienes axillary single s- 
ciculate, shorter than ves. ae small, the male flowers usually fasricled, the 
female flowers single ae pee brace 

The genus Claoxylon consists of over 40 species, and is distributed in the 
tropics of the old world, from Africa to the islands of the Pacifie. Two species 

oceur in these islands, two in New Guinea (C. longifolium (Bl.) Mull-Arg., and 
C. bicarpellatum Laut. & Sch.). One species is recorded from New Caledonia, 

one from Tahiti, and two from Viti or Fiji Islands. Of the Hawaiian species 

only one is arborescent. 

Claoxylon sandwicense Mull.-Arg. 

P oola, 
(Plate 98.) 

165; et in DC. CLAOXYLON SANDWICENSE Meme) in Linnaea XXXIV. (1865 Le 

Prod XV. 2: (1866) 780 - Mann Proe. Am. Aead. VII. Soest 203 ;—Seem. 

| — ° nf ft) <j -_ ~ = for) ~ ~ Fj 

ne ey 
» So La | i) ne 

by © oS i 
— ° - i) —~e2 ms oO or ~~ = oe (o) i 867) 224; Hbd. : 

398;—Del Cast. Ill. Fl. Ins. Mar. Pae. VII. (1890) 291;—Pax in Engl. et Prant 

A small soft wooded tree, with pale re branches, the youngest shoots epee ey 

leaves phavish-oblaeg or lanceolate, 10 to 20 em long, 5 to 7 em wide, on petioles o 4 id a 
em, shortly acumina use, crenate-serrate with catlees teeth membraneous, lu 

la Tr 

minutely bracteate along a simple 
calyx 6 mm, parted to the oat te 3 ieasele 2 r gla ands, 

to m 

or 4) triangular fees no Peg! 
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PLATE 98. 

CLAOXYLON SANDWICENSE Mull.-Arg. 

Flowering and fruiting branch, from the forest about Glenwood above Hilo, Hawall. 
About one-half natural size. 



Euphorbiaceae. 

gto about 200; female flowers: calyx 2 to 3 mm, eager ovate, glands 3, oblong, nearly 
the siz cs the s sepa pet ovary tomentose. or silky; styles short, spreading; capsule dividing 
ut i, 5 mn high a d 6 mm broad, deeply furrowed; seeds globose, rugose; embryo 
axile, ooty fedois orient ae ce as long as the radicle. 

The Poola is a very small, soft-wooded tree, reaching a height of not more 

than 15 to 18 feet, rarely 20. The trunk is usually branching 6 to 8 feet above 
the ground with pale, spreading branches, forming rather an unsymmetrical 
crown. 

On East Maui, on the southern slopes of Haleakala, on the lava fields of 
Auahi, it grows to a small tree at an elevation of 2000 to 2500 feet, in company 

with Alectryon, Xanthoxylum, Xylosma, Pelea, Tetraplasandra, ete. On Ha- 

waii it is not uncommon on the lava fields of Puuwaawaa, where it is a small 

tree. The plants from the latter locality differ somewhat from those of other 

localities, in that their leaves turn to a steel-blue color on drying, and in some 

other minor points. On Lanai, the Poola is most plentiful in the valleys of 

Kaiholena and Mahana. It is endemic to the Hawaiian Islands. No record 

remains as to the usefulness of this tree. 

The second Hawaiian species, C. tomentosum (ibd. ) Heller, is a shrub, and 

occurs on Kauai only. 

ALEURITES Forst. 

Monoecious to almost beetiedan Male flowers: esp aban ences 2 to 3 cleft. Petals 

longer than the calyx. Stamens inserted on a ——— 1 receptacle, in 1 to 4 — the 5 

cuter ones epipetalous. pee his ago dise-glands 5, thou rudimentary ova Fe- 
male flowers: corolla the same male ae Dise much reduced. seh 2 to 5- 
celled. tyle divided into rey tick. linear branches; stone fruit ee exocarp 

thin, endocarp a 2 to 5 ice Testa thick, woody. Album n thick, hard, very 

oily—tTrees with tellate So aye Leaves alternate, long pet! tioled, large, 5 to 7 

nerved at the base, phi mag! 8 to 5 at lobed; pedunele at the apex with two glands. Flow- 

$ in loose, widely bra ened eymose corymbs. 

A small genus of 3 to 5 species, of which A. moluccana (L.) Willd. is the 

most common and widely distributed species; it occurs in the tropies and sub- 

tropics of the old world, in the West Indies and Brazil, Pacific islands, ete. 

Aleurites moluccana (L.) Willd. 

Kukui. 

(Plate 99.) 

es MOLUCCANA a Willd. SP: Pl. TV, (1805) 590;—Mull. Arg. in DO, Prodr. 

XV. 2. (1866) 723 Proe Mead. VIL. (1867) 203; a . Fi. Vit 

: 18 

Telopia perspicua Soland. Prin. Fl. Ins. Pac. ” (1858) 332, et in Park. co 

Pl. 105, et. 106 (ined. ef. Seem.).—Camirium m moluccanum O. Ktze. Rev. Gen : 

anceolate, undivided or 3, 7 lobed, 
beo-l varia hie shape, ovate or rhom oa toavenbues: eas 10 to Leave 

with ian acuminate lobes, pale, with the rib and nerv 
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PLATE 99. 

he 
ALEURITES MOLUCCANA (L.) Willd 

Flowering and fruiting branch, reduced, foal 



Euphorbiaceae. 

15 em long. Male flowers: calyx ovoid in the bud petals white to cream colored, oblanceo- 
late; stamens about 18, anthers erect, introrse. Female flowers: calyx 6 mm; ovary hairy, 
2-celled; fruit fleshy, coriaceous, globose, about 5 em or more in diameter, with 4 shallow 
furrows; seeds 1 or 2, rugose-gibbous, 

The Kukui is one of the most common of Hawaiian forest trees, growing at 
elevations of from about sea level to about 2200 feet. It reaches a height of 
sometimes 80 feet and more, especially in narrow, rocky gorges, such as Mauna 
Lei on Lanai, and other narrow valleys. The trunks reach large dimensions, and 
it is not uncommon to find them several feet in diameter. Of all Hawaiian trees 
the Kukui has the lightest colored foliage, it being covered with a silvery-gray 
powder which makes it very conspicuous in the forest, and can be recognized 
from far off. The trunks are not always erect, but sometimes are twisted and 
running on the ground, as are also the huge branches. It is mainly in narrow 
gorges that the tree has a perfectly straight trunk, branching 40 feet or so above 
the ground. 

It inhabits the lower slopes of the mountains in the dry region as well as on 
the windward side, where the rainfall is usually heavy. It is common on all 
the islands from almost sea level up to 2200 feet, but not higher. 

The nuts especially were a necessity to the natives, who made their torches 
from the seeds, strung on coconut or palm-leaf midribs. An oil was expressed 
from the nuts, which they burnt in stone lamps. Of the acrid juice of the fleshy 
covering of the nuts they prepared a black dye, used in tattooing. From the 
bark of the root a similar dye was used in coloring canoes black. The trunk 
itself was sometimes made into canoes. while the soot of the burning nuts was 
used as canoe paint. The trunk, when bruised, exudes a gum or resin called 
pilali by the natives, who employed it for various purposes. The gummy sub- 
stance is said to be chewed by the Tahitians, especially that exuding from the 
fruits. The nuts contain 50 per cent of oil, which is known as Kekwna in India 
and Ceylon, and Kukui in Hawaii. In former times the yearly production of 
the Kukui nut oil in the Hawaiian Islands amounted to 10,000 gallons, and was 

exported to Europe. The cake, after expression of the oil, is a good food for 
cattle, and also useful for manuring. Medicinally, the oil is used as a purgative, 
and also makes an ideal dressing for ulcers. 

The nuts are also roasted by the Hawaiians and, when chopped, are mixed 
with seaweed and served at lwaus or native feasts as a relish. In Samoa the 
nuts are strung similarly to the old Hawaiian method and used as house lamps, 
50 to 60 nuts being necessary for one night. They are boiled before being 
strung on the midribs of palm leaves. It is called lama and tuitui in Samoa, 
ntbbol by the Tami Islanders in New Guinea, and raguar in the Caroline Islands; 
it is the lauci, sikeci and tuitui in the various dialects of Fiji. 

The wood of the Kukui is of a light color, soft and absolutely not durable. 
It decays very easily when cut full of sap. Many insects bore into the wood, 
but especial mention may be made of the big beetle Aegosoma, belonging to the 
Longicorn family, which is also a great enemy of the Koa and other trees. 
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EUPHORBIA LORIFOLIA (Gray) Hbd. var. GRACILIS Rock var. nov. 
. : : o wall ing hra a} mnoa . J ‘ 

Ff ruiting branch pinned against trunk of tree; bark is in¢ 
1 

t 
ing on the lava fields of Pm 

A 

ised, note flow of latex. Grow- 

lawaii; elevation 3000 feet. waawaa, North Kona, E 



Euphorbiaceae. 

EUPHORBIA L. 

Cyathium campanulate, 4 to 5 lobed, the lobes entire or slit, often hidden by glands, Glands between the lobes, rarely less, entire or two horned or di itate. Male flowers: numerous without calyx, very rely with a small se he articulation of the stamens Femal 8: single from the mid of the cyathium, finally stipitate and exserted fr the cyathium, naked or with a calyx fort by three small scales ree united, entire or bifid. Japsule separating into 3 two-valved cocci —Herbs, shrubs or trees, abounding in eee juice. Leaves entire, opposite, or alternate. Cyathia in ter- minal cymes or in the axis of two di chotomous pene ches, or in the axils of the leav es; stem often thick dean. cactus- rita or even leafles 

The genus consists of more than 600 species, and is distributed especially 
over the warmer regions; it is absent in the Arctie regions, and only very 
sparingly represented in the colder parts of the temperate zone. 

In the Hawaiian Islands ten species are endemic, of which only three be- 
come small trees. 

All Hawaiian Euphorbiae are called Akoko or Atoto by the natives. The 
name Atoto appears also in Tahiti for Euphorbia atoto, which is ealled Totolu 
and Totoyava by the Fijians. Euphorbia atoto is credited to the Hawaiian 
Islands by Seeman, who mistook for it the closely allied Euphorbia cordata of our seashores. 

KEY TO THE SPECIES, 
Leaves linear oblong; flowerheads terminal or axillary, single; So small, 4. lorifolia Leaves obovate oblong; flowerheads in open axillary cymes; capsules large. E. Rockii 

Euphorbia lorifolia (Gray) Hbd. 
Koko or Akoko. 

(Plate 100.) 

SC OmELA. LORIFOLIA (Gray) Hbd. Flora Haw. Isl. cage itolt Gray ae Tl. FI. Saget Pacif. VII. (1892) 285.—E. multiformis var. lorifolia Gray in H. Mann, o Am. Acad. VII. (1867) 202.—E. multiformis var. cake stifolia Boiss. in DC. Prodr. XV. (1866) 11 (ex parte). 
A small tree, with stiff branches which are nodose with short anh ot — Benga 

lous; Leaves opposite, —— or net somewhat spathulate, 2.5 to 5 em lon mm Wi e, on petioles of 1 m alm seen tate se or piece) avg retose Pe rte von entire, slightly hekkrieted and anti incat uneven sided a e bas cad terminal or ome 

bracts; han 3 m € : 
within, with 4 suborbicular glands; the lobes obovate or pas with os ees bracteoles 3 to 4 fid; styles free to the base, shortly bifid with clavate branches; capsule hat, On & short stalk, 3 mm in diameter, puberulous, obtuse at the angles, the cocci broader at the as, seeds rugose, serobiculate. 

Var. gracilis Rock. var. nov. 

Branches not erect 00 stiff, but very slender and ee leaves ar gel oblong, acute at both ends, chart eous, opposite, on petioles of 2 to 3 mm, midri ge Moet 
Prominent, pubescent asmaaierhs pe os ee una the eocei of “equa ste Type no. 3593 j in College of Hawaii Herbar 

This variety is peculiar to Saree North Kona, Hawaii, where it ae 
on the aa lava fields. It reaches a height of 20 to 25 feet and a diameter 0 
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PLATE 101. 

EUPHORBIA ROCKII Forbes. 
0. 

Showing fruiting branch and flowers, reduced. 



Euphorbiaceae. 

often more than 10 inches. The trunk is vested in a pinkish, rather thin bark 
which is smooth when young, but often forms thick knobs which are deeply 

wrinkled in very old trees. It has a tremendous flow of latex, which does not 
coagulate on the tree, but becomes yellow, especially in old trees. 

The species occurs in the guleches back of Makawao, Maui, and also on the 
slopes of Mauna Kea, Hawaii, near the crater Nau, on the boundary of the 
Parker and Horner ranches. The writer met with it also on the Island of Lanai 

in the dry gulches of Mahana. 

The new variety, however, occurs only on the slopes of Hualalai between Hue- 

hue and Puuwaawaa, Hawaii, at an elevation of 3000 feet, on the rough aa lava 
fields and also in the more humid forest of Waihou. The area with which this 
tree is practically covered amounts to about 5000 acres. During a recent visit in 
North Kona, engaged in botanizing in this most interesting locality, the writer 

was struck by the tremendous flow of latex and the large amount which could 

be procured from a single tree. Thinking it worth while to take some latex 
samples for examination, the writer sent a large bottleful to the U. S. Agricul- 

tural Experiment Station in Honolulu for analysis. 
This Station has since published the results of the analysis in the form of a 

Press Bulletin No. 37, entitled ‘‘ Huphorbia lorifolia, a Possible Source of Rubber 
and Chicle,’? by Wm. McGeorge, Assistant Chemist, and W. A. Anderson, Su- 
perintendent Rubber Substation 

Euphorbia Rockii Forbes. 
Koko. 

(Plate 101.) 

eatery ROCKII Forbes Occas. Pap. Bernice P. Bishop Mus. Vol. IV. 3. (1909) 38, 

Leaves a. a raped se ee se: uneven-sided with a clasping base, ponds 
Sessile, 8 to 12 em long, 2.5 to 3 ¢ e; flowers in open axillary cymes 3 to 3.5 em lo 
pee ca Becearage minutely Fa arg or glabrous on the outside, pubescent on the ealde 
lobe 8S ovate, min , glan nds waunveney 6 oblong, not appendiculate; style branches short, 
nearly tn free; males large 18 to 24 mm. glabrous, pink or dark crimson, on nodding 

This tree, which was discovered by the writer in August, 1908, when in full 
fruit is exceedingly handsome. It reaches a height of about 15 to 20 feet, with 
a trunk of about eight inches in diameter. The bark is smooth and whitish. 
Like all Euphorbiae, it exudes a sticky, milky sap when bruised. The branches 
are flat and spreading, giving the trees a broad, flat crown. The flowers are 

small and inconspicuous and are borne on dichotomous cymes. The three-cor- 
nered capsules are bright pink or deep scarlet when mature, of an inch or more 
in length clothing the whole crown in scarlet, which is beautifully contrasted 
with the dark-green, glossy, sessile foliage. 

The Euphorbia Rockii is peculiar to the Island of Oahu, and is only found 

on the windward side, in the mountains of Punaluu above Kaliuwaa valley, at 
an elevation of 2000 feet or more. On the summit ridge it grows to a shrub. 

— 5 
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Euphorbiaceae-A nacardiaceae. 

while in the shaded ravines it becomes a tree 15 to 18 feet in height. It asso- 

ciates with Pittosporum glomeratum, Straussia sp., Psychortia hexandra, Ptero- 

tropia gymnocarpa, Cyrtandra, many Lobelias and other plants peculiar to the 

rain forest, of which this tree is also typical. 

ANACARDIACEAE. 

This family, which consists of 58 genera with over 420 species, reaches its best 

development in the tropical regions of the old and new world, but mainly in the 

Malayan Archipelago. Only a few genera occur in the extra tropical regions of 

the northern and southern hemispheres, as in the Mediterranean, and Manchu- 
rian-Japanese regions, in the forests of North America, and in the Andes region 
of South America. 

Among the most useful members of this family are the Mango (Mangifera 
indica), Wi (Spondias dulcis), Cacheu-nut (Anacardium occidentale) and many 

others. 

RHUS L. 

Flowers polygamous, calyx 5-lobed. Petals longer than the calyx, both imbricate. Stamens inserted below a broad discus, with subulate filaments, and ovate anthers, in the female flowers often small. Ovary ovate or subglobose, with a single ovule suspended from an erect funis; styles terminal 3, free or somewhat united, with truncate or capitate stigmas. Drupe g obose or compressed, with thin glabrous or tomentose exocarp. _ Seeds ovate or reniform with thin testa.—Shrubs or trees with alternate, simple, trifoliate or pinnate leaves, and usually small flowers arranged in compound panicles. 

The genus Rhus has the largest number of species of any genus of the above 
family. It consists of over 120 species and subspecies, and is distributed over 
the tropics, subtropies and temperate zones, but chiefly in South Africa. Sev- 
eral species are found in the Viti (Fiji) and Society Islands. 

The Hawaiian variety of R. semialata differs from the species in having the 
rhachis of the leaf not winged. 

R. semialata extends from the Himalaya Mts. through China to Japan. 
The Japanese Sumach (R. vernix) has been introduced into the islands here. 
Some species of Rhus are poisonous to the touch, others are employed for tan- ning and dyeing purposes, 
The Tahitian name of R. Taitensis, peculiar to the South Sea Islands (Samoa, Viti, and Tongan Islands) is **Waiwai,’’ in Samoa ‘‘ Tavai.’’ 

Rhus semialata Murr. var. sandwicensis Eng]. 

Neneleau or Neleau. 

A Murr. var. SANDWICENSIS Engl. in DC. Monogr. IV. (1883) 380;— Haw. Isl. (1888) 89;—Del Cast. Ill. Fl. Ins. Mar, Pac. VI. (1890) 145;— E Engl. et Prantl Pfizfam. III. 5 (1896) 168—R. semialata Murr., Mann roe. Am. Acad. VII. (1867) 162, et Fl. Haw. Isl. (1867) 177—Rhus sandwicensis 
) 

Gray Bot. U.S. E. E 1854) 369,— i i O. Ktze Rev. 
anagem (19813 ots 69.—Toxicodendron semialatum (Murr.) O. 

: 
tf & ae a8 
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Anacardiaceae-Aquifoliaceae, 

ranches feruginous at the ends; leaves impari-pinnate, with 2 to 6 pairs of leaflets, 
the ra to 380 em long, terete, not margined, petiolate in the lower third or fourth; 
leaflets oval or oblong, more or less acute or a i : long and 2.5 to 8 ¢ 
wide, almost sessile, feather veined, downy underneath, subglabrous above; panicle ter- 
minal, very d compound, ver ense, ong, many flo d, flowers small 
yellowish, caly , deeply 5-cleft, stern petals 5, 2 mm, obovate, glabr or 

filaments, style s 2 = 3, short, with ecapi- 
ate stigmas; fruit 3 to 4 mm, ovoid, ovate flattened, tomento 

The Neneleau, or Hawaiian Sumach, is a small tree of 15 to 25 feet in height. 

It sometimes sends up numerous shoots from the roots and thus forms dense 

clumps of great extent. The trunk is seldom a foot in diameter and is vested in 
a smooth bark; the leaves are pinnate, of a bright green with red veins and peti- 
oles, and when it is in flower is quite an attractive looking tree. The flowering 
panicle is terminal rusty tomentose, and very dense. The flowers are very small 
and pale yellow. The Neneleau:is strictly of the lowland and lower forest zone 
between 600 to 2000 feet elevation, and may be found in more or less isolated clus- 
ters. On Kauai it grows above Makaweli together with the Kukui (Aleurites 

moluccana), Sapindus oahuensis, Pisonia, ete., while on Hawaii it is most com- 
mon all along the road back of Hilo. It is also found in Kona and back of the 
Waimea village. On Maui it grows on the windward (Kailua) and leeward 

Slopes of Haleakala (at Auahi), together with the Puhala (Pandanus odoratissi- 
mus), and it is not uncommon in Nuuanu Valley, on Oahu. 

The wood of the Neneleau is soft and very light, of a yellowish gray color, and 
has a rather coarse grain with darker streaks. It, however, is tough and is 

largely used for ox plows by the ranchers. 
In North Kona above Kailua, Hawaii, there is a large grove of Neneleau, 

though now almost dead, due to a fungus pest which has also made its appear- 

ance in Hilo. 

The species of which this Hawaiian tree is a variety is a small tree whose 
habitat is in the outer Himalaya Mts., from the Indus to Assam, growing at an 
elevation of 6000 feet, and on the Khasia Mts. at altitudes between 3000 and 
5000 feet. The fruit is used by the hill tribes of the Himalaya as a remedy for 

colic. From the pulp which surrounds the drupes, the omlu, a vegetable wax 

is prepared by the Nepalese. which is similar to the Japanese wax of com- 

merce. The Neneleau, however, is peculiar to Hawaii. 

AQUIFOLIACEAE. 

Of the family Aquifoliaceae only about 176 species are known, of which more 

than 170 belong to the genus Ilex. The remaining species belong to 3 genera. 

The center of distribution of Ilex is in the central and southern part of America, 

with nearly half as many species in Asia and a few in the Pacific Isles. One 

genus (Nemopanthes) is North American, while the genus Phelline and others 
belong to the Australian floral region. 
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PLATE 102. 

ILEX SANDWICENSIS (Endl.) Loes. 
Kawau or Aiea on Kauai. : 

Fruiting branch about one-half natural size. Typical Oahu specimen. 



Aquifoliaceae. 

ILEX L. 

Flowers through abortion dioecious. 4 to many lobed, usually isomerous, calyx 

rarely oligomerous, and ovary pleiomerous. 

Subgenus BYRONTIA (Endl.) Loes. 

Inflorescence single or in ier tis axils or single lateral at the base of y dee aot, 
or abe long peduncled, one ral times dichotomous or trichotomous, je 2108 

eased fork _ rarely ame lately contracted. alah isomerous, or ofte nf eas 
the f als flowers heteromerou Petals occasionally shorter than the ovary. Staminodia 
of the female Saves er pe ein iio anthers, resembling cial the petals. Ovary 5, 0 
more often 6, to many celled, occasion ae 22 celled. vules single in each cell. Trees 
with chartaceous or mostly thi ck coriaceous, entire, or rarely peel ia es. 

The genus Byronia, established a Endlicher, was reduced by Loesener to a 

subgenus under the genus Ilex, which was again divided into two classes, A. Eu- 

byronia, into which falls the Hawaiian representative, now Ilex sandwicensis 

(Endl.) Loes., and B. Micrococca Loes. with a single species found in Japan. 

Ilex sandwicensis (Endl.) Loes. 

Kawau, or Aiea on Kauai. 

(Plate 102.) 

ILEX Snag fanaa erin Loes. in Engler et Prantl Pfizfam. Nachtr. I. y 218.— 

ook et Arn. Bot. Beech. (1832) 111 t. 25.—Byro onia sandWwicensis 

eae he wane Wien Mus. I. (1836) 184,—et Fl. Suds. (83 6) no, RG aS 

Bot. U. S. E. E. (1854) 296. ue 26;—H. Kero Proc. Am. Aead, VII. say) 161, 

et Fl. Haw. Isl. Essex Inst. (1867) 171;—Wawra in Flora (1873) 170;— 

lee andl Haw, sie (1888) 78; ne Cast. Ill. Fl. Ins. Mar. Pac. VI. (1890) 1388;— 

na Kapa 911) ‘178, fig 105. ee iota anomala Heller Pl. Haw. 

vans 847, ot B, sandwicensis Endl. eee . p. 848 

ee an ger ehione or obovate ae ovate, 5 to oes 2 to 6 em wide, on pet tioles 

of 5 to 25 mm, obtuse, narrowing toward the base, "eatise or rarely se errulate, coriaceous, 
dark green above, lighter underneath, glossy above, with impressed nerves; flowers numer- 

ie e 
i) ee 

fs 

for) = 5 yy = a Led ~ oO ee o ° oy a 
ta] 

So 8 

om fer] 5 oe fos) me a a2 i) oS fan) et — o ~ v7) ee 

didymous, drupe spherical, smooth, 12 to 18 grooved solani ature or dry, black, dull, with 

purplish “bruit flesh, containing 2 to 18 feeavatis pyren 

The writer has abundant material of this species from various localities all 

over the group, and after comparing the many specimens he comes to the conclu- 

sion that, as so many of our Hawaiian trees are polymorphous or variable, the 

Kawau or Aiea proves to be no exception. Hillebrand in his Flora of the Ha- 

waiian Islands fails to mention that the flowers are often sterile and that the 

anthers are often wanting in fertile flowers. 
It is a handsome tree reaching a height of 20 to 40 feet, with a trunk of often 

one foot in diameter. It is, however, occasionally a shrub with stiff ascending 

branches and leaves crowded at the ends of the latter. Such shrubs can be found 

near Kilauea Voleano on Hawaii, elevation 4000 feet, among the sub-xerophytice 
vegetation, or in open swampy country. It is one of the most common forest trees 

on all the islands and is more or less confined to the rain forests, though ocea- 
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PLATE 103. 

PERROTTETIA SANDWICENSIS A. Gray. 
omea or Waimea on Maui. 

Fruiting branch, about one-half natural size. 



Aquifoliaceae-Celastraceae. 

sionally met with in the drier districts. It can be found usually in company 

with Perrottetia sandwicensis (Olomea), Cheirodendron Gaudichaudii (Olapa), 

Straussia, Bobea, Elacocarpus bifidus (Kalia), and others peculiar to that zone. 

The tree is seldom tarnished by insects or blight, and the dark glossy leaves make 

the tree a conspicuous object in the forest, and more so when it is in full bloom, 

exhibiting its cymes of white flowers in the upper axils, and abundant small black 

fruits below the leaves, along the stem. 

The leaves vary tremendously in size, shape and texture, and so does the in- 

floreseence, which is sometimes very shortly peduncled and appears to be ter- 

minal. A form with very small leaves is not uncommon on Kauai, while the 

biggest fruited specimens the writer collected on the slopes of Mt. Hualalai, in 

North Kona, Hawaii. 
The wood of the tree is whitish and rather soft. It has been employed for 

saddle-trees by the Hawaiians of today. 

CELASTRACEAE. 

With the exception of the Arctic Zone, the Celastraceae are to be found in all 

floral regions, but especially in southern and tropical Africa, including Madagas- 

car; also in tropical and subtropical Asia, in China, and Japan. 

The genus Perrottetia, which oceurs in the Indo-Malayan region, is also to be 

found in tropical America, with one species in the Hawaiian Islands. The family 

consists of 38 genera with numerous species. 

PERROTTETIA H. B. K. 

wers hermaphrodite or unisexual; calyx paaeeul a 4 meee to ceawerriaas lobes 

Sarge 5, short, , open or imbricate in the Petals 5, erect, similar to the 
. ; ing- 

ame n he dis 

flowers longer than the etal in bat Bersep a flowers very short, sterile, filaments filiform 

or subulate, anthers broa nd o val, versatile; ovary ide or lageniform, free from 

the disc, mostly 2 celled or ‘often ner ‘eats 4-celled at the base. Ovules 2 in each cell. 

Style short, stigma 2 or 3 to 4 parted, 1 to 2 erect ovules in each cell. : Fruit a thick Roshy 

globose berry with persistent calyx, corolla, dise and stamens, 2 to 4 celled, cel to = 

seeded eeds round with thin fleshy album cea nioa trees or shrubs with alternate, 

thin coriaceous serrate leaves; stipules triangular, small and deciduous. florescence 

single in the leaf-axils, paniculate or cymosely branched. Flowers small. 

Perrottetia sandwicensis A. Gray. 

Olomea, or Waimea on Maui. 

(Plate 103.) 

PERROTTETIA SANDWICENSIS A. Gray Bot. U. S. E. E. (1854) 291, pl. 24;— rie 
Proce. Am. Ac. VII (1867) 161, et Fl. Haw. Isl. (1867) hae ci ca lora 

(189 39;—Loes. in Engl. et Prantl eg pe os 1996). 220, ie Nachtr. 

- (1897) 224 —Heller PI. tae Isl. (1897 

Leaves alternate, ovate oblong, somewhat acuminate, e either obtuse ee agin igs 

base, serrate, rather chartaceous, pinnately veined, shining above, pale un ’ 

and nerves as well as petioles red, the latter 12 to 25 mm in length; stipules minute, 
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PLATE 104 

ee SAPONARIA Linn. 
and ele 

Showing a Halting branch and seeds at the base. 



Celastraceae-Sapindaceae. 

eaducous; flowers small, Teed gamo-dioecious, greenish, pedicellate, numerous in 
pound panicles from the Is of the leaves, peduncle puberul ent or tomentose, branching 
divaricately; sepals 5 fsa nating a4 pee 4 ier ce Ov ae acute; stamens 5, 
alternate with the petals; a nthers led; oid, the flowers abortive 
and sterile; ovules 2 in each per fruit, ‘hright a zlohose slightly dupromay: about 6 mm 
when mature; seeds marked with minute transverse 

A tall shrub or tree 10 to 18 feet or more in height, nearly glabrous. The 

branches are short and stiff, but when growing at higher elevation become long 

and more or less drooping. 

During the month of October and November, when the tree is in full fruit, it 
is not unattractive. The bright red berries gracefully droop on densely clustered 
panicles from every branch. The Olomea inhabits both the dry and the wet 
forests on all the islands, ranging from 1000 feet to 6000 feet elevation. 

It is most common on Maui, in Koolau, the northern gap or outlet of Haleakala 
crater, where the tree forms a forest to the exclusion of nearly everything else 

at an elevation of 6000 feet. The undergrowth in this Olomea jungle consists of 
the native Begonia, Akaakaawa, which stands 10 feet high. It is not uncommon 

near Kilauea Voleano, Hawaii, in the dry forest 4000 feet above sea level, while 
it is a common feature especially in the rain forests on all the islands. 

The wood of the Olomea is of medium strength, of a golden brown color with 

reddish tint, and was used by the natives for producing fire by friction. Two 
Sticks called Awnaki were used, the upper of Olomea wood and the lower of the 
much softer Hau. In the Hawaiian mythology their origin is explained thus: 
During the first appearance of the sun which caused the separation of the 
heavens, Lailai (goddess) is taken up to him ornamented with the dress of the 

dawn, while he encloses the fire on earth in the rubbing sticks called Aunaki. 

SAPINDACEAE. 

The family Sapindaceae, which is almost purely tropical, consists of not less than 118 genera with over one thousand species, nearly one-third of which (be- longing to five genera of the tribe Paullinieae) are climbing or twining plants 
peculiar to America. The only exception is Cardiospermum, which is found in 

all tropical countries, besides one other climbing species, Paullinia p svn 
occurring in Africa. The remaining genera, consisting either of shrubs or trees, 

are distributed over Asia, Africa, Australia, and Oceanea. n the Hawaiian Islands only four genera are represented, three of which 

have arborescent species. 

KEY TO THE GENERA. 

Petals present: 
indus 

epals and petals 5; fruit 1-3 cocei, leaves simple or abruptly pinnate. - a8 
Petals wantin ng: Al 

Sepals 5; fruit of one or two ebeths. cvs sess see rer erate Dodonaea 
ee a ae a oe Yee tbe Sepals 2-5; fruit a winged peste 



PLATE 105. 

SAPINDUS SAPONARIA I 

’e or Manele 
~ . a : ; ar the ittressed trunk of a very large A’e tree. Growing at the Kipuka Puaulu, near! foleano Kilauea, Hawaii; elevation 4000 feet. 



Sapindaceae. 

SAPINDUS L. 

Sepals 5, round or ovate, concave, either small, glabrous @ _ petaloid, or larger, and 
densely villous outside, the two outer — aller. Petals usually ensely to mentose outside, 
ach w with a scale at the base. Dise annular, rarely incomplete: stament 8 (10) free, at 

aity hairy. Fruit of 3 to 1 cocci, indehis iscent, with coriaceous exocary shy 
containing saponine, putamen chartac ceous. Seeds. globose or ellipt teal, with a hard ans 
testa. Embryo oily. Large or medium sized trees with numerous leaflets and occasionally 
winged rhachis, one inwaliacy. asics only with simple leaves. Flowers in terminal and 
axillary panicles 

A genus of eleven species, mainly medium-sized or large trees, occuring in 

tropical and sub-tropical countries, with the exception of Africa and New Hol- 
land. All species of Sapindus have leaves consisting of many leaflets, with the 
exception of one species occurring in these islands, which has simple and entire 

leaves. 

Sapindus Saponaria, described by Linnaeus, is found in America in many 
forms, which have been mistaken for different species. 

The genus is represented in these islands by two species, while one other 
occurs. in the Viti (Fiji) Islands. The species of Sapindus found in Tahiti, the 
Marquesas, and Easter Island, is identified by some botanists with the already 
mentioned 8. Saponaria L. 

KEY TO THE SIJ'ECIES. 

aves abruptly ate re sree epee nie ue Cetera oe ee et ne S. Saponaria 
Lose BEM: -ONLINS. Ss eT ee re eee S. Oahuensis 

Sapindus saponaria L. 

A’e and Manele. 

(Plates 104, 105, 106.) 

SAPINDUS SAPONARIA L. Spec. pl. ed. 1 (1753) 367;—Forst. re (1786) 178;— 
DC. Prodr. I. (1824) hl L. ite Suds. (1836) No. 1534;—Seem. Fl. Vit. (1866) 
47 ;—Del Cast. Ill. FI. . Mar. Pacif. VI. (1 ge 148, et FI. Polyk. Frane. (1893) 
35;—Radlk. in Engl. ee Pie ntl erie III. 5. (1896) "315, fig. 164.—-S. microcarp, 
Jardin Hist. Nat. Des Waraaues (1858) 25—S, Th Thurstonii Rock Bull. Hawaii 
Board Agric. and For. I. (1911) 6, fig. 2, pl. 

‘ deciduous tree; leaves mescti, leaflets opposite or an oe alternate, the sharks 
slightly marginate or wi nged i ung ‘leav es; leaflets subsessile in 4 to 6 pairs, chartace 
ous, elliptical-oblong, slightly ae 6 to 12 em Rest 2 to 3.5 em wide, acu amiinte: 
rounded at the base, glabrous above, tomentose underneath; the pubescent panicles ter- 
nal, about 12 em long; flower-buds green, strongly pubescent; fruits consisting of 1 to = 

lobo t i iam. ich are connate, or when single bear the rudi- 

ments of abortive ones; pericarp iets groin pergameneous, pale, sia 
a me “fedldiah brown or black, 10 to 12 n diam. with a long testa bearing n 

S of hair at the base (in the Hawaiian qicekss saa: 

The A’e or Manele is a very beautiful tree, attaining a height of about 80 

feet, when growing in the middle forest zone at an elevation of 4000 feet. 
The bark on young trees is of a light-brown color and smooth, and falls off 

in large scales from mature trees, exposing the smooth inner layers. 

The leaves are abruptly pinnate, light-green, and have a winged rhachis 

when young. The small flowers are on terminal panicles and of a yellowish 

olor. The berries are round, and two or three may be found attached to each 

ae 2 @ is) 

ow 
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PLATE 106. 

SAPINDUS SAPONARIA L. 
"e or Manele, 

Tree growing in the Kipuka Puaulu, Hawaii; elevation 4000 feet. 



Sapindaceae. 

other with a parchment-like covering, but are usually single with two abortive 
ones at the base; the seed is round, brownish-black, and hard. The tree loses its 
leaves in the winter months; but as the young leaves come out before all the old 
ones drop, it is hardly bare for any length of time. Owing to the ravages of a 
caterpillar which feeds on the flowers, making the whole inflorescence wilt be- 
fore expansion, very few trees, indeed, bear fruits. 

S. Saponaria L. is the second species of the genus Sapindus found in these 
islands. It is called A’e on Mauna Loa, while on Hualalai it is known as Ma- 
nele. The wood is whitish and is of medium strength. 

After reexamination of extensive material of this plant, the writer came to 
the mature conclusion that the Hawaiian A’e or Manele is identical with the 
American Sapindus saponaria L. The tree was first found by the writer on the 
Island of Hawaii on the lava fields of Puuwaawaa, in North Kona, in the year 
1909. Mr. L. A. Thurston ealled the writer’s attention to some very large trees 
near the Kilauea Voleano, in the Kipuka Puaulu, and on visiting this most in- 
teresting district the writer found the trees identical with those from Puuwaa- 
waa, the only difference being in the size of trunk (5 to 6 feet) and height of 
tree (80 feet), while in the latter locality the tree is rather small. After exam- 
ining the material and comparing it with specimens of the introduced Sapindus 
saponaria L., growing about town, the writer came to the conclusion that the 
Hawaii plant was new to science. It certainly differed materially from the 
trees growing at Honolulu. 

The writer after careful examination (unfortunately after the publication of 
the name Sapindus Thurstonii) came to the conclusion that these differences 
were not specific and that the tree is identical with the American Sapindus 
Saponaria L., and as such it is here published. The tree had, however, never 
been recorded growing in its native state on Hawaii, save by J. Remy (No. 566 

bis), who collected on these islands in the early days, and is only cited in the pub- 
lication by Drake del Castillo. 

It is desired to state that the trees of Sapindus saponaria L. from Hawaii for- 
ests reach a larger size than was ever recorded of that species in other parts of 

the world. The diameter of some of the trees measures six feet and is also but- 
tressed, as can be seen in the accompanying illustration. The bark of old trees 
comes off in huge thick scales, exposing the smooth inner layers. The Hawaiian 
trees are also deciduous. 

Sapindus Oahuensis Hbd. 

Aulu and Kaulu on Oahu, Lonomea on Kauai. 

: z - : ad. (1878) 401,—et ee ee 
Celastrina? Wawra in Flora (1873) 141. 

labrous tree, with whitish bark covered with lenticels, the wood pale; leaves A gla ed c ded 
ovate, 10 to 20 em long, 5 to 12 em wide, on petioles of 2.5 to 7 em, acuminate, — was 

_ truneate at the base, but slightly decurrent, quite entire, thick chartaceous. pale glabrous; 
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PLATE 107, 

ALECTRYON MACROCOCCUS Radlk. 
icadea dice ee alf natural size. Showing fruiting branch, with young and mature fruits; less than one-half natur 



Sapindaceae. 

panicles oe ag a Sead ous ease aeg iy pec several in the itil of the uppermost 
leaves and ingle, terminal and 10 to “ em long, 
with the ivi as pe ere is ae peanehos sro Eats and patent, the pedi- 
% 2 mm, minutely bracteolate. about the middle; _ sepals uae orbicular, 
‘pea tomentose, slightly saitiat at the base; petals. 5, little longer, equal, 
eeeent and ciliate; stamens 8, inserted on the thick aba of a pentagonal glabrous 

ee 2mm; ovary — ous, 3 St fe lobed; witermin subsess lobes broad, rounded; cocci 
either 2, connate, oftener ingle one with the dee of 1 or 2 abortive ones 
at the base; the sin as coccus chaveid, 30 to pes perica ay apoeeter shining; endocarp 

pergameneous, Ape. villous in the immature obk eed obovoid, 20 to mm; testa black, 
osseous, rugos ith a broad truncate, rather pba ea tale: ‘embryo carved cotyledons 
accumbent to the siege tapering ee Hillebrand’s var. 6 d s from species in 
its leaves, which are narrowi ng at th Bea and are shorter getined: he >a panicle 
is also denser and not open as in the species. 

This tree, which reaches a date of 20 to 30 feet, is endemic to the Hawaiian 
Islands, and is found on Oahu and Kauai. It develops a rather short trunk of 

about eight inches in diameter, and is vested in a whitish bark which is covered 
with lenticels. While all other known species of Sapindus have pinnate leaves, 

the Aulu or Lonomea is a remarkable exception, in having single, oblong, entire 
leaves, which never show any indication of division. 

The small, yellow flowers are arranged in long, terminal panicles, which 

are covered with a rusty-brown down. 

It is distinctly a tree of the lower forest zone, and inhabits the leeward sides 

of the Islands of Oahu and Kauai. On the former island it is found in the 

valleys of Makaha and Makaleha of the Kaala range, while a variety of it grows 

in the valley of Niu. On the latter island it is scattered on the lower levels at 

an elevation of 1000 feet back of Makaweli and Waimea, together with the 

Aleurites moluccana (Kukui), Ochrosia sandwicensis, Straussia, ete. 
he wood of the Aulu is whitish and of no value. On Kauai the seeds were 

used as a cathartic by the natives. A dose consisted of 7 to 8 seeds. 

The variety occurs in Nui Valley, on Oahu, but all the trees found in Nui by 

the writer were attacked very badly by a moth (Rhyiocoppha sp.?), which gave 
the trees an ungainly appearance; in fact, most of them were devoid of leaves. 

ALECTRYON Gartn. 

(Mahoe Hillebr. ) 

oothed, valvate or somewhat age 
lowers shy igre calyx _ Bei g -shaped, 4 to 5 t 

mens 8 to 
F 

ae Petals ith 2 or wanting. Discus complete 

vary 2 to 3 ¢ led, “and uswal - oe to 3 eoeci, style with a 

zeoly audivided; cell o culed. Fruit of 2 or 3 or, thro 

~ darge globose or vate, often of the size of a pea, 

: ing 
EL napa rown, smooth testa, arilate. Trees with abru 

Fl 5 pairs of leafle ts, entire, or serrate, sca e 
welts small, in thyrses or less branched pani 

The genus Alectryon consists of 16 species, whi 

distributed over the Malayan, Papuan and Pacific islands, represented by 

Species of Nephelium in the two latter groups. 

The type of the genus is the Titaki of New Zealand, 4. 
our Hawaiian species, the Mahoe tree, has edible fruits. 

ch are all arborescent and are 

the 

excelsus, which, like 
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PLATE 108. 

ALECTRYON MACROCOCCUS Radlk. 
hoe tree Growing or. the lava fields of Au — ay Tr sak: 

: i nace z 
: : a aleakét ahi. land of Kahikinui, southern slopes of Mt. H Maui; elevation 2600 feet. 



Sapindaceae. 

Alectryon macrococcus Radlk. 

Mahoe. 

(Plates 107 and 108.) 

ALECTRYON MACROCOCCUS Radlk. in Sitzber. k. Bayer. Acad. XX (1890) 255, et in 
Engl. et Prantl Pflzfam. IIT. 5. (1895) 333, ne in Bull. Hawaii Bd. Agric. and 
Forest. I. (1911) 1;—Rock Rep. Hawaii Boar Srna and For. (1910) 81. pl. 19. 
et Bull. Bd, Agric. and For. I (1911) 2. pl. n part.—Mahoe gen. nov.? Hbd. 

Haw. Isl. (1888) ee sp. Del ‘Castile Lil. EY, Ine.” Mar. Pac. VI: 
(1890) 144 in obs, ad. Dod. —Vulgo Mahoe in Molokai et Maui (quo nomine 
in Nuov- Fence ae Rialicytus: vantages Forst. salutatur t. Kirk. in Forest Fl. 
N.-Zeal. 1889. 3.). 

Medium sized tree; branches era glabrous, young delggaet pirey with new leave 
covered with an appressed yellowish silky tomentum; e's > pair of banfietas 
the latter large, opposite, elliptical or subovate, obtuse t both « ends - with an acuminate 
apex, petioled, entire undulate, coriaceous to og ta aceon, 10 to 1 long, 4 mally 
wide, the lateral nerves oblique; shining above, den tomentose un¢ derneat h 
yellowish brown toment um; panicles axillary; aie reels small, on pedicels of 2 mm, nt 

calyx 5-lobed, the lobes 2 mm, subacv ite, persistent with the you be fruits; 7 none, 
rudimentary; stamens 6-8, in sinuses within the pubescent gee seg ae , filar ents very 
short, hirsute; anthers red, 1 mm long, subdidymous at base; vary compressed 
densely hirsute, 1 to 2 celled; way short, almost arche d, oe a a bifid sletias male flowers 
unknown; fruits of 1 to 2 cocci; young fruits covered den ely with yellowish- golden 
setulose hair, crowned by the remnants of the style, — frit glabrous, dark brown 
corticose-coriaceous, ates acto in diameter; or eoceus with 1 to 2 pores 
ones, largest for the genus; arillus sear fArict, seeds aes a Tehavacdias testa, brown, shining, 
(In the Fixes of the College of Hawaii No. 42), 

The Mahoe, which is the single representative of the genus Alectryon in the 
Hawaiian Islands, is a medium-sized tree 20 to 25 feet tall, with a trunk of per- 

haps 6 to 8 inches in diameter. The bark is brown, somewhat rough; the wood 
is hard, dark yellowish-brown, and very tough. 

It is an ungainly tree. The branchlets and inflorescence, as well as young 
fruits, are covered with a dense coat of silky-brown hair; the leaves are large, 
having from 2 to 4 leaflets, which are glabrous above and tomentose underneath. 

The fruits of the Mahoe, which are of very large size, have the color of a 
potato and are perfectly smooth. They hang in clusters from the branches and 

become ruptured when mature, the fissure being irregular, exposing a bright 
scarlet aril and the glossy surface of the chestnut-brown orbicular seed, giving 

a not altogether unpleasing contrast. Flowering and fruiting trees were ob- 
served by the writer during the month of November, who would judge, how- 

ever, that the flowering period would fall during the late summer months, as 
most of the trees bore young fruits and old ones from the previous year 

The Mahoe inhabits the dry regions on the leeward side of the aa. It 

is very scarce on Oahu, where it grows in Makaha valley of the Kaala range, 
and practically extinet on Molokai; on Kauai it was found by Mr. Francis Gay 

back of Makaweli, while the ue discovered a new locality from which it had 
not been reported previously. About seven miles from Ulupalakua, on the 

Island of Maui, is a small area of forest on the lava fields of Auahi. Unprom- 

ising as it lovle: from the road, this forest is botanically, nevertheless, one of the 
richest in the Territory. It is there that the Mahoe is not uncommon, and still 
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thrives in company with many other rare trees peculiar to that small area, such 

as Pelea, Xanthoxylum, Bobea, Pittosporum, Pterotropia, Tetraplasandra, ete. 

Owing to its scarcity, it is unknown to most of the old natives, who have heard 
of it only in rare instances from their ancestors. 

The wood, which is very hard and tough, has not been made use of by the 

natives, as far as can be ascertained. The bright scarlet fruit flesh is eaten by 
the natives, as well as the kernel of the seed, and are not altogether unpleasant 

to the taste. 

The Mahoe is endemic to the Hawaiian Islands, and is remarkable for its 
fruits, which are the largest in the genus. 

The name Mahoe, meaning ‘‘twins,’’? undoubtedly refers to the double fruits, 
which are not uncommon in our Alectryon. 

DODONAEA. 

Flowers dioecious, — (often appearing as s Raper Senger he Big foe: s 3 to 7 im- bricate or valvate; pet one. Dise developed o the fen s forming a short carpophore. Stamens s or ee rarely more, with “eho? laments std aaaee ate anthers. Ovary usually orbicular or obcordate mostly 3- also 2- or . rely 5-6 ridged with as many 
cells as ridges and ion 2 ovules in each cell, the upper Soa and apotropous, the lower pendulous and epitropous, styles peor, with 3 to 6 short stigmating lobes. Capsule papery or coriaceous, 3-2-6 celled, w ge rarely without wings. Seeds single or 2 in 

¢ globose nti . Embry uro Saber AN a or shrubs often only ie ~ with a viscous surface; leaves simple, or 
pinnate (not in the Hawaiian species), ote covered vibes resinal glands. Flowers pedi- 
celed, axillary or terminal, si ingle, or in racemes or pan 

The genus Dodonaea consists of 46 species, 44 of which are endemic in Aus- 
tralia, including the cosmopolitan D. viscosa L., which can be found in all 
tropical countries. 

In Hawaii three species occur; the above-mentioned D. viscosa L., besides 
D. eriocarpa Smith, and D. Honipiord Hbd., the latter a shrub 2 to 4 feet high 
and peculiar to Molokai. Outside of the Australian and Hawaiian species, 
there is only one other species, D. madagascariensis Rdlk., which is peculiar to 
Madagascar. They are trees or shrubs, or also bushes. 

The leaves in the Hawaiian Dodonaea or Aalii, as they are called by the 
natives, are simple, usually covered with glands which secrete a resin. 

KEY TO THE SPECIES. 
Capsule broadly winged, with 

Capsule glabrous, flat, teh D. viscosa 
Capsule pubescent, 3- 4 wi D, eriocarpa 

teat projecting above: 
ad SENT Sayre GOSS cies 7 eee Sh GO en gD 

Dodonaea viscosa L.. 

Aalii or Aalii kumakua. 

ules: VISCOSA L., Mant. II. (1771) 238 ;—Forst. Prodr. (1786) no. 164;—DC. rodr. I, (1824) 616;—Hook. et Arn. Bot. Beech, (1832) 61; BPs ee i 
(1836) no. 1539;—Guill. Ze 7 ph. Tait (1836 1887) no. 335;—A. Gra 
on E. (1854) 260;—Pancher in Cuz. (1860) 1. ¢.;—Seem, Fl. Vit. (1866 a 3 ann. Proc. Am. Acad. VII. (1867 7) 175;—Nade aud Enum. Tahit. PI. (187 ) 
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7;—Sinelair Indig. Fl. Haw. Isl. (1885) pl. 39;—Hbd. Fl, Haw. Isl. (1888) 87;— 

pi Cast. Ill. Fl. Ins. Mar. Pae. VI. (1890) 144, et Fl. Polyn. Frane. (1893) 36;— 

eos in Engl. et Prantl Pflzfam. III. 5, (1895) 357;—Heller Pl. Haw. Isl. (1897) 

Branches angular, stiff, glabrous, glutinous at the ends; leaves lanceolate, oblanceolate 

or obovate, acuminate, or obtuse, entire, chartaceous mca terminal and axillary 2.5 

men to 5 em long; male flowers: sepals 4, glabrous, 2 mm s 7 to 9; ovary rudimentary; 

female flowers: sepals 4, stamens wanting; ovary ae stipitate, viscid, glabrous, 2 to 3 

celled, each cell with 2 ‘ovules; style several vara . long as the ovary with two linear 

lobes ‘glued together; capsule bright yellow, red or brown, membraneous, flat, ae eeny 

faintly ee along the middle, 2 to 3 winged a es 4 to 6 mm broad; seeds 4 mm 

ovate, flattened. 

The Aalii or Aalii Kumakua is a small tree, reaching a height of 15 to 25 feet 

or more; the branches are angular, stiff, and glutinous at the ends. It develops 

a rather short trunk of only a few feet in height with a diameter of 5 to 10 

inches. The bark is thick, longitudinally and very closely wrinkled or corru- 

vated, and of a reddish-brown color. Plants may be found only a foot high and 

bearing profusely, while sometimes trees can be observed up to 30 feet in height. 

The male and female flowers are borne on different trees, but female trees are 

met with much oftener than male trees. The Aalii varies tremendously in 

habit and stature. The two-winged, papery capsules are of a bright red, or 

pale yellow, and very conspicuous on that account. It has been said that 

owing to the viscousness of the very light capsules, they easily adhere to the 

plumage of birds, to which agents the plant owes its world-wide distribution ; 

the capsules of the Hawaiian Dodonaea are only viscous when young, and are 

perfectly glabrous and papery when mature. 

The wood of the Aalii is of a golden-brown color, with black heartwood, and 

is extremely hard. Its density and heaviness would make it a very desirable 

wood for eabinet work and many other purposes. In New Zealand it has been 

employed as a substitute for brass for machine bearings, with good results. 

The Aalii is common on all the islands of the Hawaiian archipelago, and is 

gregarious at elevations of 1000 to 4000 feet. On Oahu it can be found on the 

main range, as well as on the Waianae mountains, but is especially common in 

Palolo valley at an elevation of 1000 feet. As already mentioned, it is a cosmo- 

politan, and occurs in all tropical countries from Australia to New Zealand, 

Chatham Islands, Tahiti, Viti, and Samoan Islands, to Africa, America, and 

Asia. In Hawaii it has a variety named by Hillebrand 3. var. spathulata. J’ 

is a stunted shrub and occurs on the higher elevations, especially on Hawaii. It 

forms almost 50 per cent of the vegetation at the summit slope of Mt. Hualalai 

(8270 feet 

Undoubtedly the wood was employed by the natives for various purposes, 
n. The leaves were used but no information can be obtained from this generation. 

as medicine. 

It is known to the Samoans as Togovao, 
a remedy for rheumatism and other inflammations. 

who employ its leaves for baths as 

In the Viti Islands it is 
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PLATE 109. 

——— 

DODONAEA oonastirechie Big Smith. 
alii cate aka : oh Typical specimen from the upper slopes Mt. Haleak ala. Male flowering bra : 

Mature Scales at the left. 



Sapindaceae-Rhamnaceae. 

the Wase, and in Tahiti, Apiri. It is the Ake of Rarotonga and New Zealand; 
in the latter place often called Akeake. 

Dodonaea eriocarpa Smith. 
Aalii kumakani. 

(Plate 109.) 
outages ERIOCARPA Smith in Rees. Cycl. XII. No. 6;—DC, Prodr. 2 A1b28) 617 ;— 

ie ga Sey No. =e a Parte Bot. U. S. ¥ E. (1854) 260;—Mann Proe. 
t Flora D176; PBs: Fl. Haw. ah (1888) 88;— Tsl 

Del. Gas Ear. «Helles DL iow Er (1897) 839 
Flowers ce ae with male, female and her rmaphrodit e flowers on the same plant; 

leaves narrow, lanceola nak or oblanceo late, aie ee! rulous pot young; panicle terminal, 
] w- pubescent; sepals 5, ovate, pubescent, stamens 10, round a ciliate torus in the male flo 

ers; ovary pubescent, sapeei stipitate; ie ar: ieee pee ed by 4 dots, or 3 to 6 
mm long in the femal e flowers; sce turgid; 8 to 16: mm high, : to 4 winged, srheseat 
along the margins of the wings; 

The Aalii kumakani is a small phair or tall, much-branched shrub or medium- 

sized tree of 20 feet or so in height. It differs very little from the Aalii kuma- 

kua, and that mainly in the pubescent capsules, which are three or four- 

winged, instead of having two wings. It is a shrub on the leeward side of Kauai, 
above Waimea on the open, barren slopes at an elevation of 2000 feet, and is a 
small tree on the upper slopes of Mt. Haleakala at elevations of 6000 to 8000 

feet, where it grows in gulehes and along dry stream beds in company with a 

species of Suttonia, with the Silversword, Argyroxiphium sandwicense var. 
macrocephalum, A. virescens, the green sword plant, and numerous other Com- 
positae, as Raillardia, and Artemisia. It is a handsome tree with dark-green, 

viscous, shining leaves, forming a beautiful, symmetrical, round crown. It alse 

occurs on Hawaii in the dry regions of Kau, and on the central plateau on the 

slopes of Mauna Loa. 
On Molokai above Kamalo grows another species (Dodonaea stenoptera Hbd.) 

peculiar to the above locality. It is, however, never a tree and therefore here 

omitted. 

i RHAMNACEAE. 

The family Rhamnaceae occurs in all regions whose climate permits lignaceous 
growth. The genus Rhamnus is the widest distributed; its center of develop- 
ment is Europe and extra tropical Asia. Here in the Hawaiian Islands the 

family, with its 45 genera, has only two representatives, the genera Alphitonia 
and Colubrina, with only one endemic species belonging to the latter genus. 

KEY TO THE GENERA. 

Fruit three-grooved at the apex, the calycine cup not extending beyond the ‘Golub rina a 

Fruit not grooved, globose, the calycine cup extending to the middle...... Alphi 

COLUBRINA Brongn. 

Sepals, ed and —— 5. Calycine eup porn ey ich . ee bere hed 

Ovary. Dise broad annular, more or less flat. Style trifid appt ee 
of the calyx, Hate celled. Fruit dry or with hal feeby. exocarp, enclosed at the 
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+Tree tree, 

COLUBRINA OPPOSITIFOLIA 
Kauila 

t trunk of 

Hawaii; elevat 



Rhamnaceae. 

base by the calycine cup. En ndocarp divided into three cocci, opening crateagiad Seeds 

‘Albu —Unarm with thick smooth testa, occasionally with small caer Ibumen p ed 

shrubs or trees with glabrou = more or less tomentose lea ves which are usually alter- 

nate, or opposite in one 0 walian gee es, ne to elongate, three to penninerv ed. th 
Flowers usually in axillary, ae  peaiialed cy mules or single. 

The genus Colubrina consists of about 15 species distributed mainly in trop- 

ical America and the warmer regions of North America. One is endemic in the 

Hawaiian Islands, and one is widely distributed in the tropics of the old world. 

Colubrina oppositifolia Brongn. 

auila. 

(Plates 110 and 111.) 

igtainie OPPOSITIFOLIA hey om Herb. Gray) H. Mann Proce. Am, Ac ad, 

VIT (1867) 161, et Fl. Haw Essex Inst. V. (1867) 178;—Wawra in Flora 

fi 
Isl. 

(1873) 170;—Hbd. Fl. Haw. Isl. (1888) 80;—Del Cast. . Ins. Mar. Pae. 

VI. (1890) 140; ;—Weberb. in Engl. et Prantl TH. 5. (1896) 4 

Am ee _— tree (and not a shrub) 10 to 12 m high with a — of ace 3 dm 

and more in diameter; — opposite, ovate or oblong 7 to 15 em long, 3 to 6 em wide, 

on ticles a 3 es , thin chartaceous, bright green on both sides, entire; penninerved, 

with a —— = ais Pee of each nerve on the lower face; flowers - 5 to 10 in an umbellate 

ads Dractiets at the bas e; aly gerd cree 3 mm, parted to ot middle; petals not ex- 

yx fren ene se the short stamens; anthers ovoid; style very short, three- 

not pa the Se ti hird; exocarp woody, not separ ating from the endocarp, 

pack 3; seeds reddish-brown, angular convex; cotyledons rather thick and fleshy, nearly 

as long and broad as the thin albumen; radicle short. 

This is the Kauila of South and North Kona, Hawaii. It is in the latter lo- 

eality that the tree is quite common, while in South Kona on the lava fields of 

Kapua the tree is quite scarce. Between Puuwaawaa and Huehue, on the slopes 

of Hualalai in North Kona, the tree reaches its best development. Trees 35 feet 

or more in height are not uncommon, with a trunk of often a foot or more in 

diameter. The bark is of a light brown color and scales off in large round 

flakes. It is associated with Kokia Rockii (Kokio), Mezoneurum Kawaiense 

(Uhiuhi), Myoporum sandwicense (Naio), and many others. 

The wood of this Kawila is harder than the Kawila (Alphitonia excelsa) of 

Kauai, Hawaii and Maui; it is exceedingly hard, close grained and of a dark 

red color, without black streaks such as occur in Alphitonia excelsa. 

The wood of this tree was used by the natives for spears on account of its 

hardness and durability. It is peculiar to the Hawaiian Islands, as it is not 

known from other parts of the world. A second species occurs in the islands, 

which is a small rambling shrub (Colubrina asiatica) and is at once distinguish- 

able by its alternate leaves. Its native name is Anapanapa or Kukuku. It is 

extremely poisonous and was often used for stupefying fish. It grows only 

near the sea. It is a cosmopolitan and is widely distributed over the tropics of 

the old world. 
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elevation 
2000 feet. 



Rhamnaceae. 

ALPHITONIA Reissek. 

Flowers polygamous; sepals, petals and stamens 5; dise flat annular. Style 2 to 3 fid. 
Ovary 2 to 3 celled. Fruit below and at the ae invested by the cup-shaped calyx- 
tube and coalesced with the same; exocarp stro r de voloet oe but not so much 

e Hawaiian plants. Endocarp divided ste : = 3 cocci with woody or crustaceous 
ening r i 

seed completely. After the ears away of the Bp Se the seeds remain on 
ceptacle; in the Hawaiian plant the pericarp never falls away but it is often not even 
cracked owing to the calyx aa investing the phe up fee the middle and even beyond. 
(A fact which Hillebrand pointed out and correctly). with leaves, petioles, and 
in sce re: Leaves alternate, coriaceous, go erved, Ms aaly ovate to 
lanceolate, glabrous above, with a lle to reddish brown fasion vost ak Flow 
ers in terminal or = lateral loose ¢ eym 

The genus Alphitonia consists “of a single Spee. variable species, which 
is distributed from Australia to Polynesia and Born 

In Hawaii the tree is known as Kauila. alana in his Flora of the Ha- 
Waiian Islands described it as a new species, ‘‘ Alphitonia ponderosa.’’ It is true 

it is a quite different plant from those in the writer’s possession from Australia. 

In the Australian plants the fruits are barely 6 mm. in diameter and are cracked 
to the base, while the Hawaiian plants have the fruits 14 mm. in diameter; they 

also are hardly even split; only on rare occasions the writer found cracked fruits 

on a tree. 

He, however, refers this tree to A. excelsa, as he has not seen the intermediates 

of the Australian and South Polynesian plants. 

Alphitcnia excelsa Reiss. 
Kauila, Kauwila or O’a on Maui. 

(Plate 112.) 

piece atte EXCELSA Reiss. ex Endl. Gen. (1840) 1098;—Seem, Fl. Vit. A Site a 
H. Mann, Proc. Am, Acad, VII. (1867) 161, et Fl. Haw. Isl. (1867) 1 
in Flora (1873) 170;—Del Cast. Ill. Fl. Ins. Mar. Pacif. VI. (1890) 140. (ex parte) 
et Fl. Polyn. Frane. (1893) 33;—Weberb, in Engl. et Prantl bE ieee We. 96) 419 ey 

Tahiti ‘As60) 2 230. oe maderris zizyphoides Hook. et Arn. Bot. Beech. 

. Suds, oe ae 1570;—Guill. Zephyr. Tit eee 451 roe bs gree _ E, (1854) 278 t. 22;—Nadeaud Ennm. (1873) 2 no, 451.— 
rr guloides oe me 280 t. 22.—Zizphoides re Soland. Prim. os "i 

378, et in Parkins Draw. Tahit. Pl. ined. ef. Seem, I. ¢.)—A. ponderosa Hd. 
ew Tsk (1888) 81;—Del Cast. 1. —Heller pt Haw: Isl. (1897) 8 : 

Tinves ovate, ovate-oblo ong, lanceolate, praen acute, entire, dark green above, i 

@ rust colored ¢ tomentum underneath; flowers in the axils of the youngest leaves, in 8 naa 

tomentose dicho ymes; ca aie x 6 mm, lobes expanded; petals Se 3 fd: lobes, ee: enclosing ee short stamens; anthers ovoid, style very ong be “ae 

hd it "glo bos o 18 mm in diam. ringed at the middle by the boner of the Se y 
ths Haw rsd a pea sivaoee oo arillus a dark red separable film enveloping 

the whole seed. Cotyledons oro ong: h 
The Kauila is a stately tree te attains its greatest height, 80 —_ sn f 

Island of Kauai, especially in the forest of Kopiwai. It has a straight trun ss 

1% to 2 feet in diameter with a whitish deeply corrugated bark in the dry dis- 

tricts. 
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ALPHITONIA EXCELSA Reiss. 
Kauila or O’a. pals oe : : : fields of fruiting branch pinned against trunk of tree. Growing on the aa (rough) 

uahi, Kahikinui, southern slopes of Haleakala, Maui; eleva 

ave 

c tion 2600 feet. 



Rhamnaceae-Elaeocarpaceae. 

It inhabits the dry regions on the leeward slopes of all the islands, but is no- 

where common except on Kauai and at Auahi, district of Kahikinui, on Maui, 

where it is gregarious on the aa lava fields. It is in this latter place that the 

writer met with trees whose trunks were more than 2 feet in diameter. 

On the islands of Molokai and Lanai it is very scarce indeed and found only 

on exposed ridges as straggling shrubs. On Maui, on the southern slopes of 

Haleakala at an elevation of 2600 to 3000 feet, it is a beautiful tree with a 

straight trunk. The name Kawila is unknown on the Island of Maui, for this 

species; it is always referred to as the O’a, while the name Kauila is applied to 

Colubrina oppositifolia, from Hawaii. 
n Oahu it can be found on Mt. Kaala on dry exposed ridges, while on Ha- 

waii it is not uncommon in Kau and North and South Kona; but never in com- 

pany with Colubrina oppositifolia, which inhabits the more ancient lava flows. 

The wood, which is of a beautiful reddish color with black streaks, is very 

durable, close and hard grained and exceedingly heavy. It was employed by 

the natives for their spears as well as for tapa beaters or mallets and other tools. 

The Kauila or O’a is indigenous to Hawaii, but not endemic, as it is also 

found in most of the Polynesian islands of the South Seas, Australia and Borneo. 

It is known as Doi in Fiji and as Joi in Tahiti, while the Samoan name of the 

species is also Toi. 

The Samoans use the leaves for medicinal purposes. They are also often 

ground between stones, and are used in washing out the lime from the hair. 

In Australia the tree is known as Mountain Ash, Red Ash, Leather Jacket, 

and Cooper’s Wood. The aboriginals of Australia have also several names for 

it; among them are Mee-a-mee, Culgeraculgera, and Murrrung in the Ilaawara 

district of New South Wales. 

ELAEOCARPACEAE. 

The family Elaeocarpaceae is rather small, consisting of only seven genera, 

With somewhat more than 120 species. It is distributed over the tropics of the 

old and new world, and reaches its most northern point in Japan, where two 
species, belonging to the genus Elaeocarpus, are to be found. 

The genus Elaeocarpus, represented in these islands by one species, is the 

largest in the family, with more than 60 species. The distribution of the family 

ranges from the West Indies to the latitude of the Island of Chiloe, and from 
Japan to New Zealand. 

ELAEOCARPUS L. 

Flowers usually hermaphrodite. Sepals 5. Petals 5, usually bifid at the apex, at the 

e in the 5 lobed. e Stamens numerous, 
base flat, free, valvat he b e 

2 ? ud. Androgynophor mostly 
anthers linear, often ciliate, with two adnate cells opening at — sania — oe tak 

Saba i y ch cell. Sto rui , 
vary 2 to 9 led with several ovules in ea es an eal 

i y 
| 

: . vary 8 to 5 celied, 1 to 5 seeded stone, usually very har and rug “1 
alternate leaves, which are either entire or serrate. Flowers in simple axil 

flowered racemes. 

Ss 

ary, often many 
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PLATE 113. 

ELAEOCARPUS BIFIDUS Hook. et Arn. 
a. ° Flowering and fruiting branch about one-half natural size. 



Elaeocarpaceae 

A genus of more than 60 species of trees. It is distributed from India 

through the Malayan Archipelago to Australia, New Caledonia, and New Zea- 

land; also over the Philippines to Japan, with a single species in Hawaii. 

Elaeocarpus bifidus Hook. et Arn. 

Kalia. 

(Plate 113.) 

ELAEOCARPUS BIFIDUS Hook es hee ae rise (1832) 110, < tut ;— Endl. Pols Suds. 
(1886) no. 14;—A, — tae 205;—H. N nn, Proc, Am, Acad. 
Vil (i387) 158, et Fl aah 67) 143;—Wawra in era (873) 171:— 

. Haw. Isl. esse 53. Del Cast. Ill. Fi. Ins. Mar. Pac. VI. (1890) 12 io Hbd 
Heller BI. Haw. Isl. (1897) 850. —Beythea bifida End. Gen. Pl. Walp. Rep. Le (1840) 
365 et V. 121. 

ves ovate to ovate-oblong 10 to 18 em long, 5 to 9 em wide, on petioles of 5 em, 
acuminate, crenate or blu untly serrate, often nearly Sate. chartaceous; shel #8 lanceolate, 
2 mm long, caducous; racemes 25 to 50 mm long with 5 to 8 flowers on pedicels of 12 
Sepals narrow lanceolate, petals as long as sepals, boat 8 mm, greenish, ner ane 
shortly bifid or searcely eee a Bdphsipees on rags h ae ces; stamens 13 t y V/S the 

yas 

2 to 3 celled, tapering into he inne 3 53 as oved pat te ovules 3 to 6 in each cell, 
Stone fruit olive-shaped, 25 to 30 mm one the putamen thick woody; seeds aca 
solitary, rarely two, with a thin testa. 

The Kalia is a perfectly glabrous tree, reaching a height of 30 to 40 feet, with 
a trunk of several inches to sometimes a foot in diameter. The bark is dark-gray, 

one-fourth of an inch thick, and roughened. Its branches are drooping and 

sending out many branchlets, which are gummy at their ends. The flowers of 
the Kalia are attacked by an insect, which accounts for the monstrous deforma- 

tion of the flowers, which ean be seen on nearly every tree. The insect is a 

Species of Acari. The layman would certainly mistake it for the flowers, as its 

bright-red color is not altogether unattractive. The writer on all of his rambles 
found very few trees, indeed, which had normal flowers. The real flowers, how- 

ever, are small and greenish and rather inconspicuous. The drupe is olive- 
Shaped and over an inch long, with usually one seed, rarely two. 

The Kalia is most common on Kauai, where it inhabits the leeward side at 
an elevation of 3500 to 4000 feet. It is ee a tree of the rain forest, and 
is never found in the dry region or on lava fiel 

It loves boge ey forests and gray loam. It associates with Straussia, Bobea, 

Cheirodendron platyphyllum, Cryptocarya Manni, Pelea sp., ete. On Oahu it 

is not uncommon and can be found on all the ranges, windward and leeward. 
It is, however, not as common as on Kauai, where it forms 30 per cent of the 

leeward forest. On all the explorations undertaken by the writer he was un- 

able to find a single tree on any of the other islands, making the tree peculiar 

to Kanai and Oahu. This may be explained on account of the large seed, which 

is impossible to be carried either by birds or winds, and as the tree inhabits the 

‘aiddle forests zones, the ocean currents can have nothing to do with its dis- 

persal, especially as the seeds are not buoyant. 
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PLATE 114. 

HIBISCUS ARNOTTIANUS Gray. 
Kokio Keokeo. + ees ie ile ke > * AS 

. 
>-half 

Native white Hibiseus from Oahu. Flowering branch, reduced one-half. 



Elaeocarpaceae-Malvaceae, 

The bast of the Kalia was made into cordage, while its slender branches were 
employed for ‘‘ahoa’’ or thatching rods for house building, the larger branches 
being selected for rafters. 

MALVACEAE. 

The family Malvaceae is distributed all over the world with exception of the 
frigid zones. The most northern species is Malva rotundifolia L., which ean be 
found in Sweden and Russia. The farther we advance towards the tropics the 
richer in species becomes this very useful family. The members of this family 
inhabit usually the lower regions, but in the South American Andes they can 
be found at considerable elevation. A few genera have a very restricted dis- 
tribution, as, for example, Hibiscadelphus, which is peculiar to Hawaii, while 
the genus Hoberia is only found in New Zealand. On the other hand, we find 
genera as Hibiscus, Abutilon, Sida and others distributed over both hemispheres. 
In the Hawaiian Islands we have several genera, of which two are endemic 
(Kokia and Hibiseadelphus), and also Hibiscus and Thespesia, all of which 
have arborescent species. 

KEY TO THE GENERA. 

Style branches long as many as divisions in the ovary. 
Calyx Perirerent WN Tra eg a ea ee Hibisc 

Calyx idu i P fry Hib: iecedeiphios © 

Thespesia 
Kokia 

HIBISCUS L. 

Tny Yolucre none or consisting of 3 to many bracts. Staminal column emopgoaierselat 
below the truncate or 5 toothed apex. Ovary 5-celled, with several ascending 0 
each cell. Style-branches short, 5, somewhat thickened yttonie the apex. Gepeils 

ee soot —Trees, shrubs, or 
lobed or entire. 

. : docarp al 
rds, the trees usually clothed with a stellate pubescen 
de ually clothed wit e P The calyx 

ao es 
Owers usually large, and of a Scuie aeaee color, cee: ae. entaey, remains with the fruit. 
The Genus Hibievie 4s exceedingly large, consisting of not less than 180 

species, which occur nearly all in the tropics with the exception of two found in 
Europe. 

KEY TO THE SPECIES. 

Flowers yellow : 
Leaves cordate, HOWUMIDREG 5 oc 6 cs ib ac cs Vas oe os ees H. tiliaceus 

Flowers white. : 
Leaves entire, ovate, bluntly acuniinate. 1.05.0 4c55 cok eee ee H. Arnottian 
Leaves crenate, suborbicular, tomentose........-.-+++seeeereeeee H. Waimeae 

Flowers 

H. Kokio 
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ae 

OK10 . 
Kauai white Hibiseus, one-half natural size. 

HIBISCUS WAIMEAE Heller. 
k 



Malvaceae. 

Hibiscus tiliaceus L. 
Hau. 

va segacaleinn TILIACEUS Linn. oe Me ed. I. (17538) 694;—Forst. Prodr. (1786) no. 
1;—DC, Prodr, I. (1824) 4 Endl. FI. ee 6) 182, no. 1504;—Seem. FI. 

vit (1865) 18 einer in Pchea Am. Acad. VII. (1867) 157, et FI. Haw. Isl” Pr 

Brigham Ka a fee Mem. B. P. B. Mus. I. (1 911) 132, fig. 82.—Paritium 
tiliaceum A. St. Flora Bras, mer. I. (1827) 256;— Bot. U. 8. KE, 
epee re oh oa Enum. Tahit. Pl. (1873) no. ee Hd. FL. Haw. Isl. 
(1888) 4 

aves on we petioles, pectin = shortly acuminate, entire, palmately 7 to 9 
nerve “4 oe s large ovate, sy bea volucre caren et half the length of the calyx 
with 10 to 12 acute lobes; Ranh the aa lanceolate; petals large ye ellow usually with 
a dar = center or pure yellow; ee about 2.5 em in “dinhioiey, opening into 5 valves; 3 
naked seeds to each cell. 

The Haw is one of the most common trees found on the lowlands and on the 
beaches on all the islands; it is a cosmopolitan and occurs in all tropical coun- 
tries, but is especially plentiful in the South Sea Islands. It is a very useful 
tree and is much desired on account of its shade, and is therefore trained into 
lanais or arbors. The wood serves for outriggers of canoes, while the bark fur- 
nishes a tough and pliable bast for ropes. In Fiji the bark is chiefly used for 
the women’s ‘‘liku,’’ a dress consisting of a number of fringes attached to a 
Waist-band. The bark is stripped off, steeped in water to render it soft and to 
allow the fibers to separate. According to Dr. Hillebrand, a decoction is made 

of the flowers by the natives as a useful emollient in bronchial and intestinal 
catarrhs. The Vitian and Tahitian name is Fau, Pago at Guam, Varo or Baro 
in Madagasear, and Au in Rarotonga. 

Hibiscus Arnottianus Gray. 
Kokia keokeo. 

(Plate 114.) 

frees Eee Gray Bot. U. &. B E. (1854) 176; —Mann in Proce, Am, Acad. 
- (1867) 157,—et Fl. Haw Ess. Inst. (1867) 139;—Wawra in 

Flora “Csi 173; 3—Hbd. a “itaw. ia asi 2 48 Del Cast, Il. Fi. Ths, Mar. 

Pae (1890) 121;—Hel Minn Bot. no ad. Bull: EX, (1897) 861— 

H. iotyaniee H. et A. Bot. ae (1832) 79, (n, DC.);—Endl, Flora Beds. (1836) 
182, no. 1495.—Hibiscus Fauriei Leveil. Fedde Repert. X. 6/9. (1911) 1 

Leaves large of variable size, whi blun ee acuminate, entire, 3-nerved, chartaceous, 

dark green; stipules subulat e, caduco flowers solitary in the axils, white with pinkish 

Yelns, or pure white eve ogres pistil, (Molokai, ‘Waila) pedicel articulate near the end; 
involueral bracts 5 to 8 triangular to lanceolate, 4 to m long, calyx 16 to 24 mm, 
ubular, 5-toothed splitting laterally when with fruit; piaree sit whith, obovate-oblong, or 
lanceolate and free, (very variable), 7.5 to 10 em or more long; sso! column long ex- 

a 10 to 15 em _long, red or white, — off filaments of 12 to mm, from its 
upp 
calyx, chartaceous; cscas 5 mm, renifor 

In regard to the nomenclature of this species there seems to have been some 
doubt. Heller and others thought that the white native Hibiseus was _— 

* * a name, as Gray in his description of H. Arnottianus says: flowers red 

293 



PLATE 116. 

HIBISCUS KOKIO Hbd. 
okio or Pualoalo, 

Red native Hibiscus, somewhat reduced. 



Malvaceae. 

This also accounts for the publication of a Hibiscus Fauriei by Léveillé, coming 
from the mountains behind Honolulu, where the tree is quite common. In order 
to straighten matters out the writer sent specimens to the Gray Herbarium to be 
compared with Asa Gray’s type. Dr. B. L. Robinson kindly replied as follows: 
“*There can be no question that the white flowered species (no. 8831) from Oahu 
is precisely the real H. Arnottianus Gray. 

“The red flowered species (a photograph was sent) as far as can be made out 
from the photograph corresponds very well with authentic material of H. Kokio 
Hbd.; the chief difference being the larger petioles.’’ This, however, may be 
due to the fact that the plant was grown in cultivation; it came from the garden 
of Mr. Gerrit P. Wilder. This now settles the danteeeney in regard to one 
of the most beautiful native flowering trees which the Islands possess. Along 
Streambeds in the mountains of Koolau, Oahu, it is usually a tree 30 feet tall 
and when in flower makes a beautiful display. It is also cultivated by residents 
of Honolulu. On the other islands it is not uncommon, but varies to some 
extent. A pure white flowered one occurs on the beach of Wailau Valley, on 
Molokai. 

Hibiscus Waimeae Heller. 

Kokia keokeo. 

(Plate 115.) 

HIBISCUS WAIMEAE Heller in Minnes. Bot. Stud, Bull. IX. (1897) 851, pl. tg Gearon 
Arnottianus Gray forma Mrs. Sinclair Indig. Flow, Haw. Isl. (1885) p 

Leaves suborbicular about 5 cm or more in diameter, pale green, crenate, a 
on both yey dats ety to the touch; aegis half the length of the leaves; ce ge 3 s small; 
flowers axillary near the ends of branches white or tinged w ith pink, on 
pubescent fats: calyx nape ‘ua ar, s Sanhe ent ated, 
em long, 18 to 25 mm wide, prominently veined, pubescent on the 
rather stout, long exserted, red, hernias. as in H, pect esas Gra 

This rather distinct plant occurs as a tree 20 to 30 aa in height on the 
leeward side of Kauai below the forests of Kaholuamano at the bottom of vertical 

cliffs, in dry situations, and in gulches on open grass lands below Halemanu, 

Kauai, at an elevation of 2500 feet up to 3000 feet, in company with Dracaena 

aurea, Osmanthus sandwicensis and others. It is also cultivated now in Ho- 

nolulu 

“sim ide; staminal column 

Hibiscus Kokio Hbd. 

Kokia ula or Pualoalo. 

(Plate 116.) 

HIBISCUS KOKIO Hbd. mss. in — (1878) 174;—Hbd, Flora cade nage (1888) 48;— 
Del Cast. Ill. Fl. Ins. Mar ME 1890), 121.—H, Arnotti A, Gray forma 
Mrs. Sinelair Ind. FI. Haw. Tal (1885) pl. 9 

soe S ovate or elliptical-oblong, pate! eprraes smi fh ase searce Ft 

mate-nerve a chartaceous, eee ous, on petioles of 6 o 18 m e; flowers axillar 
Solitary: pedicels 18 to 30 m m, pubescent, cine in ose epi Ma 
6 to 7, linear, 8 to 12 mm long; calyx tubular or subeampanulate, 8 phic Pace 
middle into 5 acute lobes, glabrate; petals 5 to 6.5 em, entire, red; staminal co 
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PLATE 117. 

nee ati GIFFARDIANUS Rock. 
etieed ‘ 

Showing ng Mains branch and Posen fruits in lower left hand aaa reduced. 
owing flowering and fr uiting hewaaks one-half natural si 



Malvaceae. 

shorter, ie the short filaments seetihia: near the five-toothed apex; style Mis araingee 8 to 10 mm, spreading horizontally, ciliate; capsule glabrous, 18 mm; seeds m, reniform ov ered with a coarse brownish pubescence. 

This species is somewhat rare, at least not so common as the white native Hi- 
biseus. The writer met with two varieties on Molokai— one at Mapulehu, where 
it is a shrub at about 1000 feet elevation; the other at the bottom of Wailau 
Valley, only a few hundred feet above sea level. On Kauai only, it is apparently 
a tree. Mr. Lydgate informed the writer that he saw a tree about 40 feet in 
height back of Lihue, along the pole-line. As the writer did not see specimens, 
it is doubtful whether it is H. Kokio or Forbes’ H. Kahilii, a tree 27 feet high, 
which, however, seems not to differ very much from the former, according to 
Forbes, only in the pubescent calyx and in other minor points, one of w hich, 
according to his figure, seems to be the bluntly acute or somewhat obtuse apices 
of the leaves. His specimen came from near the Wahiawa swamp, Kauai. H. 
Kahilit Forbes Oce. Pap. B. P. B. Mus. V. (1912) 4, with plate. 

HIBISCADELPHUS Rock. 
Bracteoles 5 to 7, very narrow linear or dentate, free. Calyx aneply a unevenly 

2 to 3 cleft. Staminal et fos subhariferous below the 5-dentate ap Ovary 5-celled, 
with 1 to 3 ovules in each cell; style branches 5, suberect with eats te ‘flesh: colored stig- 
mas. Capsule woody or oriaceous, 5 valved; endocarp chartaceous, deta Seeds 
reniform, covered with a ee rty white tomentom, —Me dia um sized trees with a a stellate 
intel Leaves cordate, unevenly 3 to Aco nted or rounded and e Flow 
ingle or several in the axils of the leaves ends of the ene ‘color of getale 
aagern, Yellowish and green. Calyx bP: ar ies maturation of the fru 

The genus Hibiscadelphus established by the writer consists of 3 species which 
are peculiar to the dry sections of Hawaii and Maui. Of two of the species 
only an individual tree is in existence, while of the third several can still be 
found on the slopes of Mt. Hualalai, in the forest of Waihau, in North Kona, 
Hawaii. 

The genus, of which H. ibiscadelphus Giffardianus is the type, is closely re- 
lated to Hibiscus, from which it differs mainly in the deciduous calyx, and quite 
different flowers. 

KEY TO THE SPECIES. 
Flowers 5 to 6 em lon 

Involueral bakes Boe filiform: ‘freee se oe ee ek H. Giffardian 
Tnvolueral tenig ropes putin ONO NOVO eee pees ee teed 

Flowers 2.5 to 3 em lon ng. 
Involueral ii dentitorm i mimo ec ee oe ee re 

Hibiscadelphus Giffardianus Rock. 

Hau kuahiwi. 

(Plate 117.) 

ee GIFFARDIANUS Rock in Bull. Hawaii Bd. of Agric. and Forestry I. 
(1911) 1 0. pl. 4. 

labrous, eovere medium sized tree; bark smooth, fibrous, whitish; branches oe g 
with ger aa Pipex on lon petioles orbicular in outline cordate, bluntly gente at Pt 
apex, 12-15 ¢ ach way, unevenly lobed or pointed, chartacecus, se ered on bot 
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PLATE 118. 

ss yaippiarinccade Se er rear acelin Rock. 

Showing flow owering and pete cae: babe than one-half natural size. 
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with a stellate tomentum, sack 7-nerved, with et se , tel in the angles of r 
and veins on both sides; stipules small triangular caducous; flow eats 4 ne sev veral in 
the axils of the leaves on the ends of the nches; prastoie , 2 cm 
long, free, filiform; etiety saccate, deeply nike uneve nly 2 to 3 cleft, ees pd i pea ’ma ny- 
nerved, yellowish “green outside, with stellate Shale: eae inside; corolla convolute, 
curved, only the very apex slightly opening, . = almost completely con- 
torted poabiration: on pedicels of 2 to 3 em, petals 5 long acute at the apex, 
oblong very uneven-sided, deep magenta inside, mete 2 esau shen eb a stellate 
hispid tomentum on the exposed parts, especially on the pro nt s; stamin 
column 1/3 longer than the petals, with numerous long flamanacee on epee “half its length, 
hispid at its base; style ches -erect 5 mm, hang ges vere henge a — e 

broa 
at the base, rugose, yellowish- psa covered ba ag liste b 85 ihe yx gee t hcesanien 
— before Mis share of fru endocarp tiene eceous poe hee ae loose; seeds 
large 7 to 10 mm, reniform, pico ivith dirty whitish-gray wool, 

The Hau Kuahiwi is a remarkable tree. At first appearance one would think 

it to be the common Hau (Hibiscus tiliaceus), but at closer inspection one ean- 

not but wonder at the most peculiar shape of the flowers, which are of a deep 
magenta, and the large yellowish tuberculate capsules. It is a rather low tree, 
with not erect but rather inclining trunk of a foot in diameter, with a many- 
branching round crown. The genus ‘‘Hibisecadelphus,’’ meaning ‘‘brother of 
Hibiscus,’’ was described by the author and the species named in honor of Mr. 
W. M. Giffard of Honolulu, in whose company the writer collected his first 
specimens. 

It differs from the genus Hibiscus in its very peculiar flowers and mainly in 
the calyx, which is not persistent with the capsules, but drops together with 
the bracts as soon as the capsules are formed. 

Unfortunately the tree, of which a specimen is figured in this book, is the only 
one in existence. It is unique among all Hawaiian plants, and the author is 

sorry to relate that nothing has been done to protect it. Like many other Ha- 
Waiian trees, it will sueeumb to the ravages of cattle, which inhabit a great many 

of our native forests. 
This single tree is found on a small Kipuka of 56 acres called Puaulu, on the 

land of Keauhou, near Kilauea Voleano, at an elevation of 4200 feet, on the 

Island of Hawaii. It is surrounded by a great many rare trees, which will share 

its fate sooner or later. Among them are beautiful trees of Sapindus saponaria, 
Peleay Xanthoxylum, Urera, Straussia, Ochrosia, ete. 

The genus consists of three species—the above described one on Hawaii, one 

on Maui with only a single tree left, and the third on Hualalai, Hawaii. The 

wood is white, not so soft as in the Hau, while the bark is whitish and fibrous. 

Hibiscadelphus Wilderianus Rock. 

Hau kuahiwi. 

diate sparebats WILDERIANUS Rock in Bull. Haw Bd. of Agric. & For. I. (1911) 

12. p 
: date with a 

A tree 5 m, trunk erect; leaves shih ce in outline trilobed wavy, cor 

broad sinus at the base, with ‘subacute or blunt apex, on petioles of Pg hier — z 

5 to 7 nervy ed, puberulous above, with aicae. pol oie hair underneath; ner Pp 
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7; 119. PLATE 

Rock. NSIS HIBISCADELPHUS HUALALAIE 

elevation 300U eet. 8 4 ai, North Kona, Haw Hualal 

Hau Kuahiwi tree 
Lt; 1 forest slope of M inWaihor or 

5 
Growin: 
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hispid; the subulate stipules small and puberulous;.fiowers solitary on pedicels of 1.5 to 4 

thulate, free, 2 em long one-nerved; calyx iene anavens 
em 

em, - bra inear, 
tri-lobed, the heed ghee acute; hirsute outside, puberulous inside, 2.9 ong, 
flowers nearly the size as in H. Giffardianus, petals greenish yellow outside, yellowish 

inside, eet aud strongly ribbed, the nerves branching at the apex, densely hirsute es- 

pecially on the secre nerves, 4 to 5 em long, contorted, with piunt or acute apex; 
staminal ‘column tong ex a ant theriferous to Bos five lobed apex, the are acunnate, 
Jess than ae mens numerous, — s 6 mm long, anthers dark red; style branches 

erect, 3 mm; cone ovo 3) ry m se ah -black, woody, Boeelede stellate 
hispid, foals” same as in ee eee evious mx om 

Of this interesting tree only one is in existence and when last visited (1912) 
by Mr. Gerrit P. Wilder, who also collected the first open flowers from which the 

description is drawn, the tree was found to be in a dying condition; the branches 

were completely covered with a species of Usnea, probably australis. The tree 
occurs on the ancient lava fields of Auahi, on the land of Kahikinui, southern 
slope of Mt. Haleakala, on the lee side, where rain is very infrequent. Mr. 
Wilder visited the tree twice, and only on the last trip was enabled to find one 

open flower and a few more or less developed buds. Seeds of this species were 

planted by Mr. Wilder, who succeeded in raising one single plant. As the tree 
is situated on a cattle ranch, it will be only a very short time until it will have 

disappeared from its natural habitat. It was first discovered by the writer in 

November, 1910. The type is 8663 in the Herbarium of the Board of Agri- 
ture and Forestry, now in the safe-keeping of the College of Hawaii Herbarium. 

Hibiscadelphus Hualalaiensis Rock. 

Hau kuahiwi. 

(Plates 118, 119.) 

Se erate HUALALAIENSIS Rock in Bull, Hawaii Bd. Agric. & For. I. (1911) 

Tree 5 to 7 m high, hols an erect trunk 0.3 m in diameter, bark white, branches 

terete, with young leaves densely hirsute, leaves somewhat reniform, or bluntly and 
shallow trilobed, on long sasolen (10 to 16 em) with scattered stellate hair above, to- 

mentose underneath, the main nerves branching several times; flowers usually single on 
i if 0 

Ovulos in each coll of which upper is ascendin the lower a fsa co 

“ovate, 2 cm long, 1.5 em wide pow with yellowish stellate hair; seeds r 
with a yellowish white wool. 

This exceedingly interesting and distinct species was found by the writer in 

the year 1909 on the lava fields of Mt. Hualalai, in North Kona, Hawaii, and in 
the forest of Waihou of the same district, where about a dozen trees are still in 

existence. The writer revisited the above locality in March, 1912, and found 
tie trocs ip flower, while on his previous visit. June 18, 1909, only a few worm- 

eaten capsules could be found. The trees are badly attacked by several species 

301 



Malvaceae. 

of moths which feed on the leaves and also mature capsules. Mr. Gerrit Wilder, 
however, succeeded in growing a few plants from healthy seeds collected by the 
writer. 

THESPESIA Corr. 

Invol pe bracts 38 to 5, small. Calyx not Fe setiegen dae cup-shaped and trun- 
eate. Staminal column antheriferous below the oothed a Ovary 5-celled, with few 
ascending ov vated in each cell; style club- rea d- va ved. apenle woody or ees 
almost baccate, dehiscent or almost indehiscent. Seeds woolly; se aia i 
tate—Trees with entire leaves. Flower ess single in the axils of the 1 

This genus possesses only a few species in tropical Asia and Polynesia. 7. 
populnea (.) Corr., the Hawaiian Milo, is a cosmopolitan beach-tree, occurring 

in tropical Africa, Asia and Polynesia; in Hawaii it is not as common now as 

in the early days. 

Thespesia populnea (L). Corr. 

Milo. 

THESPESIA oe “ree Corr. in Ann. Mus, Par. IX. (1807) 290, t. 8. fig. 2;— 
DC. Prodr. I. (1824) 457;—H. et A. Bot. Beech, (1832) 60;—Endl. Fl. Suds 
(1836) 182. no. 1506;—Gray Bot. U. 8. E. E. (1854) 179;—Seem. Fi. Vit. (1865) 
18;—Mann in Proe. Ess. Inst ne! 140; apo Sinel. ope Flow w. Isl. 
(1885) pl. 10;—Hbd. FI. a — — 2 Sf —Del Ca Fl, Ins. “Mar. Fae. 
Mes LSet 119; lant ie m Ka Hana K <r) Mem. B. P. Rove TIT. (1911) 135.— 

us populneus Linn. ieee. pl. ed. (1758) 694. ae bacciferus Forst. Prodr. 
17865 no. 260. 

Leaves roundish, cordate, acuminate entire, 10 to 12 in diameter, glabrous; 
peduncles as long as the petioles: pnt bracts jancsolits “equalling the ealyx, soon 
Siuaunns calyx truneate 12 mm; pe eat obov ate- oblong g 5 em, yellow; — globose, 24 
to 30 mn I 

beaches on all the islands. Its habit of growth is, however, different, as it 

develops a straight trunk of often 2 feet or more in diameter, with a thick ecr- 

rugated bark. 

It is a favorite shade tree, reaching a height of over 40 feet, and is often 
planted. The name Milo oceurs also in Tonga, Samoa, and Tahiti for the same 

tree, while it is called Miro in Rarotonga and Mulo in Viti. 
Hillebrand in his Flora p. 50 remarks that the tree was regarded sacred in 

Tahiti and used to be planted in Morais or temples and its leaves were employed 
in religious ceremonies. That the tree was held in high esteem by the Hawaiians 
is shown by the fact that several of them surrounded the house of King Kame- 
hameha I. at Waikiki. 

The wood of the Milo is very beautiful, being of a rich brown color and 
capable of taking a fine polish. It is made into poi calabashes by the natives, 
and is highly prized, though not so much as those of the less common Kow 
(Cordia subcordata). 
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KOKIA Lewton. 

Tree 4 to 8 m high, woody throughout. Flowers single in the axils of the upper-~ 
most aka peduncle bearing below the middle a broadly sessile, obliquely sree cadu- 
cous, ovate bract. Brasteolee 3, persistent, accrescent, ovate, entire, sinuate or slightly- 
obed, narrowed at the base, not in the least auriculate, coriaceous, glabrous, een 

3 nerved lalyx urceolate, thin scarious, punctate with black warts; 
5, Shallow, rounded, the searious almost hy aline margins overlapping and completely 

enclosing the bud. Calyx tube often with median transverse vein, the upper half of the 
rg ein 

4 ® ~< ~ oO S 
7+ 
i] ct oO i ~“] 

brownish hairs. Floral nectary naked, extra floral nectaries not evident. Corolla two to 
three times the length of the bracteoles, red. Ovary 5-celled, with one ascending ovum 
in each cell. ones ovoid, ligneous, opening tardily. Seeds ovoid, sharply angled 
on the ventral side, ounded on the dorsal, covered with short brick-red tomentum. 
Cotyledons punctuate with black dots. Bark containing a reddish brown sap. 

This genus established by Lewton consists of two species and one variety. The: 
type is Kokia Rockii Lewton, no. 691082 in the U. S. National Herbarium. The 
co-type is in the Herbarium, College of Hawaii, no. 3549. 

The writer sent specimens of this plant to Mr. Fairchild, agricultural explorer 

in charge of the U. 8S. Department of Agriculture, Washington, D. C., at his: 

request, as there were no specimens of this plant in the U. 8. Nat. Herbarium, 
Mr. Fairchild’s attention having been called to this interesting plant in the 

writer’s report to the Board of Commissioners of Agriculture and Forestry, 

1910. The plants were sent under the name Gossypium drynarioides Seem., with. 

the remark that it is at least a new variety of the plant by the above name, which. 

is found on Molokai, while the writer’s material came from a new locality: 

Slopes of Mt. Hualalai, lava fields of Puuwaawaa, Kona, Hawaii. The specimens, 
with additional notes on the living trees, were furnished Mr. Lewton, who then 
proceeded to describe the plant under a new genus. Specimens of the: 

original Gossypium drynarioides Seem. from Molokai were also sent. Hille- 

brand found one tree on Oahu, with lanceolate bracts, which he called variety 

8. Mr. Lewton named this variety Kokia lanceolata on the strength of a few 
scraps of lanceolate bracts in the Gray Herbarium. The writer does not think 

it justifiable to create a new species on such incomplete material and more or 
less on the strength that it grew on another island. The writer knows, the Ha- 

waiian flora thoroughly, and is well acquainted with tremendous variations found 

in all Hawaiian plants, and therefore prefers to retain the varietal rank rather 

than specific. The plant in question has, however, become extinct. The fact 
that Lewton’s third species grows on another island is not sufficient to make it 

a species. Besides, Makapuu Point, on Oahu, where Hbd’s var. 6 grew, 1S: 

exactly opposite the point on Molokai where Kokia drynarioides grows, and is: 

only about 25 miles distant. 

KEY TO THE SPECIES. 

Bracts broadly obovate, 6.5 em x 8 eMm......---- sees eecerreteree Rockii 
des. 

Bracts broadly ovate, patire, 2.5 to 3 i oe 2 OM ee ees K. drynarioides. 
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KOKIA ROCKII Lewton. 

Flowering branch, flowers bright red of silky texture. About one-third natural siz 
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Kekia Rockii Lewton. 

Kokio. 
(Plates 120, 121.) 

KOKIA ROCKII Lewt. in Smithson. Mise. Coll. LX. 5. (IG TS Peay Olde soo, 4;—Rock in 
Report. Haw. Bd. Agric, & For. (1912) pl. 19-20;—Gossypium drynarioides Rock 
in Rep. Haw. Bd. Agr. & For. (1910) 71. pl. 13. 

Br 
shallow lobes, very strongly reticulated and veined below. Leaves glabrous below except 
for a dense patch of rusty hairs 2 to 2.5 cm in diameter at point of attachment of the 
petiole, the pulvinus of which is also hairy; staminal tube 9 to 10 em long curved; seeds 
2 em long by 1 em wide; lint 3 mm long. 

The Kokio or native red cotton (not to be mistaken for the Kokio ula or Pua- 
loalo, red native Hibiscus) is an exceedingly rare tree of 12 to 13 feet in height, 
with a trunk up to one foot in diameter and vested in a thin grayish-brown 
bark, which is covered with lenticels. The trunks of the Hawaii plants are 
straight and not gnarled. It is sparingly branching and woody in its last rami- 
fication. The leaves resemble those of a young Kukui tree, though they have the 
color of a maple leaf with the autumn tints from reddish-yellow to green. 

The tree is of striking beauty when in flower and is worthy of cultivation. 
The writer observed a young tree in Kona, Hawaii, which was literally loaded 

with the bright red blossoms which excel in beauty many a Hibiscus flower. On 
the Island of Hawaii the writer discovered several trees of this species, some of 
which were in excellent condition. It inhabits the dry region of North Kona 
and is seattered all along the Government Road between Huehue and Puuwaa- 
Waa, elevation 2000 feet. There it is associated with the Lama (Maba sand- 
wicensis), Kauila (Colubrina oppositifolia), Halapepe (Dracaena aurea), ete. 

The bark, which contains a rich reddish-brown juice, is used by the natives, 
who dye their fish nets with it. They strip the tree for several feet of its bark, 
Which is macerated, and the juice thus obtained is used as a dye. The wood is 
soft and of a reddish-brown color. 

This particular Kokio is endemie and peculiar to the Island of Hawaii, where 
it is still in its prime and, if properly protected from cattle and man, should not 
become extinct, 

The writer is glad to relate that the owners as well as the lessee of the land on 
Which these few trees are growing, have already fenced these trees, so as to protect them from the ravages of cattle. A regulation has also been posted to 
Prevent the natives from stripping the trees of their bark, and thus the writer 
hopes that this interesting species may live many more years. Abundant igo has been collected and forwarded to the U. S. Department of Agriculture in ashington, D.C. A quantity of seed has also been distributed here in Hono- 
lulu, and people interested in showy flowers have been urged to plant them 
Quite a number are now growing in Honolulu. 
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Kokia drynarioides (Seem.) Lewt. 

Kokio. 

KOKIA <n ai coho (Seem.) Lewt. in Stemi Mise. Coll. LX. 5. (1912) 3. pl. 5.— 
arioides Seem. F]. Vit. (1865) 22;—-H. Mann in Proce. Am. Acad. VII. 

(1867) “AST, et Fl. Haw. Isl. Proce. Ess. Inst. V. (1867) 141;—Hbd. Fl. Haw. Isl. 
(1888) 51;—Del Cast. Tl. sf Pies Mar. Pac, VI. (1890) 120 —Hibiscus drynarioides 
Kuntze Rev. Gen. Pl. I. 68. 

Leaves on long petioles, aera peal but with a few ue hairs at 
the base of the veins, cordate 7 to 5 lobed, the deltoid lobes about 3.5 em deep, the basal 
Sinus quite open; flowers sin in the axils o upper! aves, on atau peduneles 
0 em, which bear at the middle a broadly sessile and obliquely clasping caducous 
bract of 8 to 10 mm in le ; Iimy al bracts broad] ate to cordate, obtuse, 
entire, 7 to 13-nerved, 2.5 to 3 em long, and 2.5 em or more broad, glabrous, coriaceous; 

ie 
o 10 em calyx urceolate, cri neate, thin searious; petals red, obovate-oblong, entire, 7.5 

long, silky outside; er? Ep column of same length, truneate or obsoletely 2 to 3-toothed 

5-grooved; ovary 5-celled, each cell with one ascending ovule; capsule ovoid 
2.5 em, thick w woody, seat tardily near the apex; seeds obovoid, covered with a short 

reddish-brown tomentut 

Of this exceedingly interesting species there has been only one tree in existence 

up to a few months ago. This same tree which was declared dead, showed still 

some signs of life and produced a few capsules with mature seeds; but this is 

evidently the last, only a small branchlet having produced a few leaves. Seeds 

of this tree have been planted by the manager of the Molokai Ranch Co. and by 

Mr. G. P. Wilder, who secured the last ones to be had. A few have been sent 

to Washington to the Bureau of Plant Introduction. Thus it is hoped still to 

perpetuate this most interesting plant. Several trees occurred on the west end 

of Moloaki, at Mahana, all having now died, owing to ravages of cattle, sheep 

and goats, which eat off the bark and leaves. On Oahu, at the eastern end, on 

the hills of Makapuu and Koko Head, grew a variety of this species with lanceo- 

late involueral bracts, which has long been extinct. It was described by Lewton 

as a new species, though really only of varietal rank. 

It should be ealled Kokia drynarioides var. lanceolata. The reasons for this 

change are explained in the generic discussion. 

THEACEAE. 

The family Theaceae, with its 16 genera and about 174 species, is rather con- 

fined to the tropical and subtropical regions of the world. A few appear in the 

temperate regions of the northern hemisphere in America and Asia. The genus 

Eurya is the only representative of this family in the Hawaiian Islands, where it 

has one endemic species. To this family belongs Thea sinensis L., the Tea of 

commerce, which is found wild in the interior of the south Chinese island Hai- 

nan, and Upper Assam in Bengal, from whence it was introduced as an agricul- 

tural plant into China and Japan about 810 A. D 
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EURYA Thunb. 

Trees or shrubs with coriaceous leaves. Flowers single or exceptionally in 

very short racemes, which are axillary. 

Subgenus TERNSTROEMIOPSIS Urb. 

Flo corolla fleshy. Male flowers, with 10 5 stamens in one row 

the anthers twice as long a s the filaments, linear lanceolate, ne dows to the base Ovary 

which the mos 
1g af WwW. 

Cotyledons shorter than the radicle of the embryo.—Leaves spiral. To 

this siete belongs the Hawaiian species (Hurya poe es ere Gray) only. 

The genus to which the Hawaiian species belongs consists of about 36 species 

and several subspecies which are distributed over Mexico, South America and 

the East and West Indies. 

Eurya sandwicensis A. Gray. 

Anini or Wanini. 

EURYA SANDWICENSIS A. Gray. Bot. U. 8S. E. E. (1854) 209;—H. Mann. Pro 

Am. Acad, VII (1867) 156, et FI. Haw. ie L807 oles: Wawra in Flora ast) 

168:—Hbd. Fl. Haw. Isl, (1888) 41;—Del Sg ll. Fl. = El VI. (1890) 
117;—Szyszyl. in Engl. e Peat Bhzfam 6. es 139, Engl. in Nachtr. 
(1897) 247;—Heller Pl. aw. cist) ae A ecuincehanean sandwicensis 

Urban in Ber, Deutsch. Bot. ae ie. (1896) 49. 

mall tree 5 to 6 m in height, or at higher altitudes a shrub 2 to 3 m, the ultimate 

heaaekicts pu escent; leaves obovate oblong, obovate or oval, obtuse, or pluntl acuminate 

at the apex, cordat a the base, closely serrate, thiek coriaceous, or subchartaceous, 

somewhat shining ae 5 to 7.5 em long, 25 to 30 mm wide, on short petioles of 2 to 3 

mm; flowers solitary ar he axils, subsessile or on pedicels of 6 mm; sepals dark purplish, 

coriaceous, suborbieulay, Ziti petals deciduous in the fertile flowers, somewhat 

soy, rs x le obovate, about 8 mm, yellowish; stamens free, very short; anthers mucro- 

Ss 2 to 3, pl ber rry. dryish, pee se, ceopat about 10 mm in diameter, 

parser crowned by the styles; seeds 12 in each ce ,g lobular-reniform, with a thin 

testa; albumen scanty; ber eee thick and noni: sick somewhat longer. 

Hillebrand in his Flora of the Hawaiian Islands describes a variety P, with 

larger leaves, rounded or acute at the base, from Kealia, Kauai. 

Wawra in Flora (1873), page 168, describes this particular form as Eury4 

sandwicensis Gray, fm. grandifolia Wawra, arbuscula foliis tenerioribus, sparsis, 

4 poll. longis, 114 poll. latis, basi rotundatis vel acutis, minutissime serrulatis ; 

pedunculis 4 lin. longis. Kauai um Kealia, ete. 2025. 
The variety is not known to the writer. The species occurs on all the islands 

of the group, especially in the middle forest zone up to 5000 feet and even 

higher. It is a small, rather glabrous tree, but more often a shrub. It is 

known to the old natives as Wanini, or Anini. On the summit of Waialeale, 

Kauai, the writer met with this species as a stiff shrub, with very large fruits, 

as compared with those of the middle forest zone, where the berries do not 

become larger than 6 mm. 

The Wanini is peculiar to the Hawaiian Islands, outside of which it has not 

been found. 
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GUTTIFERAE: 

The family Guttiferae reaches its highest development between the tropics of 

Cancer and Capricorn, and only the genus Hypericum is found also outside the 

tropics. To this family belong the Mammei apple, the Mangosteen, and other 

edible fruits. The genus Calophyllum is here represented by only one cosmo- 

politan species. 

CALOPHYLLUM L. 

Flowers TL pao sepals and petals not always aor eigen from each other, 

cigar 4 to 12, in 2 to 3 rows, imbricate; stamens many r hardly united at the 

base, filiform wit vate or elongate anthers, long ran Pore “Woes stigma. gs a 

drupe with thin sarcocarp, with crustaceous stone and globose or ovoid seed. es 

iny coriaceous leaves, with mysctee pa arallel nerves, and medium sized or cate bait 

flowers, aviuaed in racemes or panie 

The genus Calophyllum with its 55 species occurs in the old world, with the 

exception of 4 species which are found in tropical America. Only one species, 

C. Inophyllum, the true Hawaiian Kamani, is represented in these islands. It 

is the most noteworthy species of those occurring in the old world. It produces 

the real Balsamum Mariae, and a resin ealled Tacamahak. 

Calophyllum inophyllum Linn. 

Kamani. 

(Plate 122.) 

CALOPHYLLUM IN Linn, Spec. Plant. I. (1753) 513;—Forst. Prodr. fed 786) INOPHYLLUM 
no, 225;—DC. Prodr, I. (1824) 562;—Guillem. Zeph. Tait. (as 36-1837 )—no. 337;— 

Bot. U. 8. E. E. (1854) 218;—Pancher Endl. Fl. Suds, (1836) no. 1397; Gray, Bot. 
in Cuzent, Tahiti (1860) 223;—Seem. Fl. Vit. (1865) 12;—Parkins Draw. Tah. 

1. ( f. ) 5;—H. : m. Acad (1867) 156, et Fl 

Haw. Isl. in Pro ex Inst. V. (1867) 133;— um. Tahit. Pl. (1873) 

no 440.—Wawra in Flora (1874) ;—Hbd. w. Isl. (1888) 40;—Del Cast. — 

(1890) 116, et Fl. wei int Frane. (1893) 10;—Engler in Engl. e Ins. Mar. Pac. VI. xg 

Prantl Pfizfam, TIT. 6. (1895) 222. Fig. a oe Fr. Haw. Isl. (1911) 152. 

aves coriaceous, pF pr broadly oblong or obovate, 20 em x 10 em rounded o 

emarginate, on petioles of about 2.5 em; racemes axi illary, 5 to 17 em long, the pedicle 

2.5 to 3.5 em with aaa: soon ae ‘practs at the base; seas 4, rounded 8 to mm 

long; petals 4, rarely 6 to 8, white, oblong 14 to 16 mm; stamens numerous, style . to 6 

mm; fruit globose 2.5 to 4 em thick; the flowers are fragran 

This beautiful cosmopolitan tree, which grows always near or at the sea- 

shore, reaches a height of 50 to 60 feet or even more; it forms large groves in 

certain districts of the islands. One is especially remarkable on the Island of 

Molokai, at the entrance of the valley of Halawa, which has been referred to 

by the earliest navigators. Trees of this species, which was found here by the 

first white men and is therefore counted as indigenous, occur on all the islands 

of the group on the sea-shores. It is also known through all tropical Asia and 

Polynesia. Its Tahitian name is Tamanu, while it is known in Samoa as Tefau. 

The Samoans employ the oil of the nuts as a remedy for eye catarrh, while in 
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PLATE 122. 

CALOPHYLLUM INOPHYLLUM Linn. 
Kamani. 

be 2 * eo Ces » 2 " 11. 4 Paste 

Trunk of tree with fruiting and flowering branch pinned to it. Leaves badly infested 

with seale. 



Guttiterae-Flacourtiaceae. 

Nauru (Micronesia) it is employed for skin diseases. In Fiji the tree is known 
as Diol. Seeman in his Flora of Fiji writes: ‘‘The most valuable oil pro- 

duced in Fiji is that extracted from the seeds of this tree. The natives use it 
for greasing their bodies and polishing their arms.’’ 

The Hawaiians used the wood for calabashes or poi bowls. In India the tree 
is known as Alexandrian Laurel and its wood is used for eabinet work, ma- 
chinery, railway sleepers and mast spars. The wood is moderately hard, close 
grained and of a reddish brown color. The resin exuding from the bark is 
useful in indolent ulcers. 

FLACOURTIACEAE 

This family, consisting of 70 genera and more than 500 species, is exelu- 

sively tropical. Not a single species is found either in Europe or North America. 
They are distributed from India to Australia, Africa and the Pacific islands. 
Nearly all Flacourtiaceae inhabit the lowlands or lower forest zone. 

The family is represented in the Hawaiian Islands by two species belonging 

to the genus Xylosma. 

XYLOSMA Forst. 

Flowers dioecious, etd Dba seis Calyx lobes 4 to 5, somewhat united at the 
base, imbricate, usually ¢ cilia Petals none. Stamens numerous, surrounded by an an- 
nular discus, the latter often See of a A eae ge nts free, filiform, long; 
anthers round or elliptical, 2-celled, extrorse, versatile. Ovary wanting in the male flow. 
ers, surrounded by a discus or rare ee y stam Fite 1-celled, ‘tree. with 2 to 3 placentas, 
each with 2 or (4 to 6) ascending, epitropous ov ules. Style short, occasionally entirely 

issing. Stigma peltately he a 2 to 8 see erry with little fruit flesh. Seeds 
obovoid with ric n opens large, tts broad — —Small trees or shrubs, 
often with axillary t but unarmed the species. . Leaves alter , hor 
shortly petioled, entire a5 ie nta ee -eren nate, ecriaceeus bein: siinuiee: Flowers small, 
in short axillary racemes with small bract 

A genus of 45 species, distributed over all tropical countries, with the excep- 
tion of Africa. Thirty-two species alone are found in America, while only four 
are known from Polynesia, including the two Hawaiian species. 

KEY TO THE SPECIES, 

X. Hawaiiense Leaves entire; stigma sessile, generally 3.......... 20sec eee eee st eeeeee 

Leaves crenate or sinuate; stigmas raised on a style, generally 2...:... < Hillebrandii 

Xylosma Hawaiiense Seem. 
Maua. 

XYLOSMA HAWAIIENSE Seem. bilge Be (1865) 7;~Mann Pree. Am Acad ‘plete (1867) 150, et Fl. Haw ie, Tee Ye) ee eae, 
(1873) 171;—Hbd. FI. Haw. Tel. “(1888) 20;—Del Cast. Ill iol a0 Pl (1891) 
v1. _ (1890) 109.—Myroxylon Hawaiiense (Seem.) O. Ktze. Rev. Gen Haw. Isl 

arburg in Engl et Prantl IT. Ga. (1893) 41;—Heller Pl. Haw. Aisi. 
itiaxen Bot Stud. Bull. rx. spi 95 

0 em long. ‘ Leaves distichous on petioles of 12 mm, ovate or rounded 7.5 to 1 ’ 
em we “akriiy asnnihiate, entire, thick, —oidanenih; glabrous; flowers small greenish e 
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PLATE 123. 

XYLOSMA HILLEBRANDII Wawr: 

Maua 
ae } 1 ra * 

fruiting branch, one-half natural size. 



F lacourtiaceae. 

eat about 8 in racemes of 10 to 15 mm in length, often several racemes from one 
, the pedicels of about the same length, iraeteolate below the middle; male flowers: 

ak 4, connected at the base, ovate, obtuse 3 mm, margins ciliate; stamens 2 or 3 beh 
as long, on a raised torus and surrounded by a sear disc; female flowers: sepals 5, 
quincunial; ovary surrounded by a crenulate dise and a few w rudimentary stamens; stigma 
sessile, peltately 2 to 3 (or 4) lobed, the ale Begone Si 3 (-4) with 3 pendulous 
ovules to each; berry reddish somewhat dry 8 to 12 m ovoid; seeds 5 mm; embryo 
straight in copious albumen, but ee "he radicle iene, than the broad foliaceous 
cotyledons. 

The Maua is a very handsome tree, conspicuous in the forest by its reddish 

young leaves. It thrives best in the drier districts on the Islands of Oahu and 

Kauai only. The Maua of Molokai, Hawaii, and Maui is botanically referred 
to another species. 

In the forest of Kopiwai, a semi-dry district on the leeward side of Kauai. 
it grows to a height of 30 feet, developing a more or less straight trunk of some- 
times more than a foot in diameter, with a smooth bark. It is conspicuous on 
account of its large ovate or rounded leaves, which are of a dark-green color 

with reddish hue and shining. It is not uncommon at an altitude of 2000 feet, 
and sometimes as high as 3000 feet, where it can usually be found in company 

with the Hame or Haa, Kopilco, Ahakea, and others. 
It is confined, like the Kalia, to the Islands of Oahu and Kauai. In the 

former island it grows in nearly all the valleys of the leeward side, but has also 

been observed in Punaluu, on the windward side of Oahu; at lower elevation it 

usually is not taller than 20 feet, or sometimes even less. 

On Kauai it is found in the lower forest zone above Waimea, in the woods of 

Kopiwai, where it is associated with the Alphitonia excelsa (Kauila), Dracae- 

na aurea, the Halapepa, Santalum pryrularium, Sandalwood, and others; also at 

Kaholuamano and probably in the woods above Koloa. It is not found outside 

of the Hawaiian group, but has a relative in the Marquesas, Tonga and Viti 
islands. 

There seem to be intermediate leaves between this species and the following; 

on Lanai occurs a tree with entire leaves, while others have a faint suggestion 

of crenate leaves; evidently the two species are very little distinct specifically. 

The following may only be a good variety of the former. 

Xylosma Hillebrandii Wawra. 
Maua. 

(Plate 123.) 

XYLOSMA HILLEBRANDII Wawra in Flora (1873) 171;—Hbd. es Haw. Isl. pe ) ) 205— 

Del Cast. Ill. Fl. Ins.. Mar. Pae. VI. iets 109. —Myroxy ebran dii (Wawra) 

O. Ktze, Rey. Gen. Pl. I. (1891) 44;—Warburg in Engl. i eid Pfizfam. IIT, 6 a. 

sree 41, 

em long, 3 to 7 em wide, some what 
e 

ar rtienlate; male 
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PLATE 124. 

WIKSTROEMIA OAHUENSIS (Gray) Rock. 
ia. 

Flowering branch, two-thirds natural size. 



Flacourtiaceae-Thymelaeaceae. 

ciliate, — 4-lobed; Sete flowers: sepals 4, occasionally 5, stigma 2-lobe d, on a short 
style; ‘plac ntas (2, r v8), a with 3 pendulous ovules; fruit subglobese to obov td, 
beaked with the ee: Fle. 

This tree, which is ies: ealled Maua by the natives, is to be found on all the 
islands of the group, with the exception of Oahu and Kauai. It differs mainly 

from its cogener in its leaves, which are not entire, but crenate. It is a much 
snialler tree in certain localities, only reaching a height of 10 to 15 feet, pre- 
fering the very dry lands on the leeward sides of Lanai, Molokai, Hawaii, and 
Maui. On the latter island on the southern slopes of Haleakala, and on Hawaii 
in the rain forest of Kau, it reaches its best development: there have been ob- 
served trees 40 feet in height with a trunk of over one foot in diameter. This - 
Maua presents a very poor appearance on the west end of Molokai, where in- 

dividual trees are still to be found on the slopes of Mahana valley. Windswept 
and stunted, it stands as a relic of by-gone days, the remnant of what was once 
a beautiful forest. Its associates, Gardenia Brighami (Nau), Reynoldsia sand- 
wicensis (Ohe), Kokia drynarioides (Kokio), and others, of which only a 

few are left, have experienced a similar fate, and in time not far hence will be 

things of the past. On Hawaii, it grows on the aa (rough) lava fields of Puu- 

Waawaa and Huehue, North Kona, and Kawaihaeiuka (2000 feet), and at an 
elevation of 4000 feet on the slopes of Mauna Loa on the land of Keauhou near 
Kilauea voleano. Here the tree is larger and of similar size to the Maua of 

Kauai and Oahu. On Lanai it may be found on the dry ridges as well as on the 
flat land of Kaa, where a peculiar forest of an area of perhaps 30 acres has with- 
stood the ravages of cattle and sheep, but, as on Molokai, is rapidly succumbing. 

On Maui it grows above Makawao and on the southern slopes of the erater of 
Haleakala on the lava field of Auahi. district of Kahikinui, at a height of 2600 
feet above sea level. Both Mauas blossom usually in midsummer, but no par- 
ticular month ean be stated, as the flowering period varies greatly according to 

locality and environment. 
This species is closely related to the Tahitian Yylosma suaveolens Forst., 

while the other Maua approaches very closely Yylosma orbiculatum from 
the Viti, Marquesas, and Tongan islands 

This species is quite variable. Boueaoc from the west of Molokai are quite 

distinct from those of East Maui, above Makawao; from the latter place the 

racemes are the longest in any specimen of this species, being 25 to 30 mm long 

on the naked branch below the leaves, while in those from Molokai the racunee 

are very short and axillary only. In regard to the leaves, the crenation differs 

very much also, some having almost entire leaves. 

THYMELAEACEAE. 

The family Thymelaeaceae is a rather small one, consisting of 37 genera se : 
about 455 species. With the exception of the Polar zones, the family is “h 
tributed over the whole globe, and ranges from Terra del Fuego to Canada, 
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Thymelaeaceae. 

in America, and in the old world from New Zealand to Norway. It is poorly 

represented in the tropical and temperate regions, but is very rich in species in 

the sub-tropical regions of Africa and Australia, and in the steppes of Asia. 

In the Hawaiian Islands the family is represented by the genus Wikstroemia, 

which has about eight species in this archipelago, all of which, with the ex- 

ception perhaps of one, are endemic. Three species become trees. The others 

are small shrubs. 

WIKSTROEMIA Endl. 

— ovale Gehpern tetramerous. Receptacle long cylindrical. Calyx lobes 
spreadin tals none. Stamens in two angie weed rows, inserted in the upper portion of 
the r recepiatalar sabe, + the upper near agi top of ue sah ct acai e the lobes. Hypogynous 

scales Ovary sessile, glabrous or tomen Style very short, the large gine 
stigma peat efo ore almost sessile. Fruit a ang or dry, 2 and then enclosed by t 
receptacular base. Albumen scanty or none. Embryo with fleshy eotyledons.—Shrubs or 
trees with A gears or rarely alternate leaves. Flowers terminal in short racemes or 
spikes. Bracts no 

This genus, whose Hawaiian species are known to the natives by the name 
Akia, is composed of about 20 species, found in the Indo-Malayan region, China, 

Australia and the Hawaiian Islands; in the latter locality about eight species 

are endemic. All have a very tough bark and furnished one of the strongest 
Hawaiian fibers. The Hawaiian Akia or Akea contain an acrid narcotic and 

were used for stupefying fish. 

KEY TO THE SPECIES. 
Leaves ide small, 3.5 em, glabrous. 

Spi sate _glabro ere ere rs ee Es Vas ees LEER ee W. oahuensis 
Leaves ig lone, occasionally pubescent. 

Spikes | pommel thick. 
Branches ofte n drooping, spikes often 3 cm long.......-...--- Ww. SS 
Branches stiff, erect, spikes 4 to 7.5 em, many forked.......... W. fur 

Wikstroemia oahuensis (Gray) Rock. 

Akia. 

(Plate 124.) 

WIKSTROEMIA OAHUENSIS (Gray) Rock.—Wikstroemia foetida var. Oahuensis wets 
: keene Journ. os IIT. (1865) 302;—-Seem. Flora Vit. ohegee # Poca Mann 

. Am. Acad. VII. (1867) 199; Wawra in Flora (1 Bye) 4 —Hbd. Fl. Haw. 
Is “Gass 385.—Wikstroemia indica Del Cast. Ill. Fl. In Mar. Pae. VII (1892) 

plomorpha ie Heller in Minnes. Bot. Stad. Bull. IX. (1897) 860. 
yee ovate or ovate-lanceolate em long, 12 to 25 mm wide, on pomnens of 

m, acute at the apex, mare or slightly soe ickcled at the base, glabr ie 
underneath, thi chartaceous; flowe 2 on pedicels of 1 mm, cluster at sha ead 
of a short terminal pe e, the cluster at most elongating into a spikelet ~ une f 4 mm 

ngth; perianth pale or greenis oo tubular, puberulous, about 7 mm long, ineluding 
the spreading lobes, which are somewhat obtu use, and perhaps half, aa less, the len gth of 
an e; lower stamens at the middle of the tu = o somewhat higher; hypogynous 

ioh t , ga ovary, which is glabrous except 
the apex which is often , but not always, strigose- Sa tibey style very short, with capt tate stigma; drupe ovoid, 6 to 8 mm, ye idiak aa : ; 

This species of Akia is usually a shrub 2 to 4 feet high, but on the upper 
slopes of Mt. Konahuanui it is a small tree 12 to 15 feet in height, where it 
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Thymelaeaceae. 

grows in company with Cheirodendron platyphyllum, Lobelia macrostachys, 

Pittosporum spathulatum, several species of Pelea, Scaevola glabra and others. 

On the low lands on the outskirts of the forest on open glades, as in Niu Valley, 

it is only 2 feet or so in height. The trunk and branches are clothed in a 

black, very tough, fibrous bark, which, owing to its strength, was employed by 
the natives for ropes and other purposes where strong fiber was needed; it 
almost equals the Olona in strength. The plant is poisonous and was employed 
by the natives, similarly to the Auhola or Auhulu (Tephrosia piscatoria) for 

fishing. The plant was pounded to pulp and thrown into the water, which 
stupefied the fishes in the immediate neighborhood, which floated to the surface 

of the water. This mode of fishing has been forbidden of late. 

Wikstroemia sandwicensis Meisn. 

Akia. 

WIKSTROEMIA SANDWICENSIS Meisner in DC. Prodr, XIV. (1856) 545;— Gray in 

Seem. Jour. Bot, III. (1865) 303;—Seem. Fl. Vit. (1866) 206;—Mann Proe, Am, 

Acad. VII. (1867) 199;—Hbd. Fl. Haw. Isl. (1888) 386;—De! Cast, Ill. Fl. 
Mar. Pae. VII. (1892) 280;—Gilg. in Engl. et Prantl Pfizfam, IIT. 6a. (1894) 235.— 

W. foetida var. glauca Wawra in Flora (1875) 176—Diplomorpha sandwice.sis 

Heller in Minnes, Bot. Stud. Bull. TX, (1897) 861. 

underneath, especially along the 
or ovate oblong to lanceolate, 5-10 

em long, 2.5-4 em wide, on petioles of 6-8 mm which are 
or often rounded at the base; adult spikes 4-30 mm long on pedunel f 

or drooping, usually terminal, densely red r pex, the rachys thick squarrose 

and to se, sometimes dichotomously forking; perianth on a short pedicel of 

ilky tomentose 5-6 mm , the lobes somewha tuse; scales 4 linear, free, as long as 

, 

To this species will have to be referred Léveillé’s Wikstroemia Fauriei, which 

is based mainly on the pubescent leaves. 

The writer has large material of this species (W. sandwicensis) with perfectly 

glabrous leaves, and again specimens with leaves which are pubescent under- 

neath. Pubescence in Hawaiian plants is not at all a characteristic to be relied 

upon, which anyone who has collected in these islands can readily verify. If 

one should make new species of a plant based on sueh characteristies there 

would be no end and the number of Hawaiian plants would reach several 

thousand. 

This species occurs mainly on Hawaii on the lava fields and on the great 

central plain on the outskirts of the forest and in the Koa forest at an elevation 

of 5000 feet, where it is a small tree 15 feet high. At this elevation it is much 

branching and the branches are drooping and sparingly foliose. Like all other 

Hawaiian Akia, the bark is very tough and blackish. It fruits prolifically 

during the winter months. Hillebrand records it from Hilo, where Faurie’s 

specimens were collected also. 
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PLATE 125. 

Bicones > ar ge ene (lann,) PDC. 

r Ohia, Mountain Apple. 
Powers ade h, about one-half nd ati size. 



Thymelaeaceae-M yrtaceae. 

Wikstroemia furcata (Hbd.) Rock. 
Akvia. 

WIKSTROEMIA FURCATA (Hbd.) Rock.—Wikstroemia sandwicensis Meisn. var, furca 
Hbd. Flora Haw. Isl. (1888) 386;—Del Cast. Ill, Fl. Ins. Mar. Pae. VII. (1893) 
280. 

Leaves 6 to 14 em long, 2 to 5 em wide, dark green above, pale underneath, pemtigpin 
on hoth sides, shortly sic Mis at the pase acute or rou nded or oe cute 0 
obtuse apex, on petioles of 4 to 8 mm, “hartaceots eon to 7.5 em long. re- 
aitciiy fomtae 3 to 5 Landa, vellowish pubescent, many flow ed, the perianth silky 
tomentose on a pedicel of 2 mm, of Soraee vatowie’: ceuus & mm, vag spreading 
lobes site about one third the Poe of the tube, apex of ovary silky pubescent, as well 

s the short style and thick stigma; drupes much larger than in Ws Se 15 mm a 

long, ovoid, bright red; seed ovoid to acute, testa thin, black, and shin 

Found on Kauai, especially in the swampy jungles back of Kaholuamano and 

Halemanu at an elevation of 4000 feet. It certainly is a very striking plant, 
especially during the month of October, when the small trees are loaded with 

the rather large, bright red fruits. The branches are erect and not drooping, 

and rather stout. 
It differs from W. sandwicensis in the long and many-forked spike, the large 

leaves, and the large bright red drupes. The native name, like that of all 

other species, is Akia. 

MYRTACEAE. 

The family Myrtaceae consists of 72 genera with about 2750 species, which 

belong to two main evolutional centers, one in tropical America, the other on 

the Australian continent. It is less numerous in species in Polynesia, tropical 

Asia, Africa and subtropical America. In the Mediterranean region only one 

species occurs, the ordinary Myrtle. The family cannot adapt itself to cold 

climates; only a few species of Eucalypti oceur in such regions in Tasmania 

as are aes with snow for several months in the year. 

In the Hawaiian Islands four genera are represented, three of which possess 

one species each, while the genus Metrosideros has sev eral species, of which one 

oceurs from sea-level to 9000 feet elevation in the most varied forms. 

Of early introduction are the various Guayava species (Guava) and of late 

the genus Eucalyptus, with about 60 to 70 species. 

KEY TO THE GENERA. 

Fruit a berr y: 

Petals falling off single; staminal discus distinct...---.------- one scent 

etals ora falling off together; staminal ie not distinct.....-- her 

Dereit we CR Dei ss Se ee oo hs es en ee eee 

JAMBOSA DC. 
Receptacle obconical, funnel- shaped, cup-shaped or cylindrical, Lapa bes. Seigpe poet 

the Songeae and prolonged over the ovary; dilated noctioes -like Eo noe ingle of 1 

amen Calyx jova comaparatively large, usually s saeoit es 
seeriasinl or lateral cymes or corymbs. 
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PLATE 126. 

SYZYGIUM SANDWICENSE (Gray) Ndz. 
: Ohia Ha or Paihi. 
Flowering and fruiting branch, about one-half natural size. 



Myrtaceae. 

The genus Jambosa consists of about 120 species, which are distributed over 
the Indo-Malayan, but Pee ad Malagassic, regions; also over north-eastern 
Australia and Polynesi 

In the Hawaiian islands the genus is represented by one cosmopolitan species. 

Jambosa malaccensis (Linn.) P.DC. 
Ohia ai, Mountain Apple. 

(Plate 125.) 

ales (1832) A oead Flora Suds. in Ann. Wi ien, . Mus. (1836) 181, n. 1466;— 
Guillem, Zeph. Tait. *(1896-1837) no. pak —Pancher in Cuz. Tahiti, (1860) 232;— 
Jardin Hist. Nat. Iles Marqu. (1858) 2 4;—Nadeaud Enum, Tah. Pl. (1873) cg 
Niedenzu in Engl. et Prantl Pflzfam _ IIL. (1893) 84; —Wilder Fruits Haw. Isl. 
(1911) 20. pl. 8—Bugenia malaccensis Han Spee. Pl, fer’ Bika ) 470; Fors < 
Prodr. (1786) no. 220;—Gray Se SU Soe. ey, 510; . Fl. Vit. (1866) 
77;—Mann Proe. Am. Acad, V I. Se 166 : Pre. Ess. Inst. 

7) 245;—Mrs. Sinclair Ind. Flow, H aw. Isl vBagy es aL ;—Hbd. Fl. Haw. 
Isl. (1888) 128;—Del Cast. Il Ins. Mar, Pae 0) 169, et Polyn 

a Kapa Mem. B. P. Bish. aoe Iti; (1911) 156, fig. 98—Jambosa domestica 
Haioch. Herb. ae ft (avai) 127. t. 37;—Blume Mus. Bot. (1849) 91.—J. pur- 
purascens DC. 

Hg ene aa or obovate-oblong, = to 20 em long, 5 to 7.5 em wide, es : 
on Foca of 12 mm, suddenly eee: dark green and shining, = dotted, the sinuate 
marginal nerve distant from the edge; cymes asters. usually cauline, short, about 5 em 
long, their lowest branche 3 flowered, the mi le and terminal 8 to 12 mm long and 
branch racemose; pedicels short, gradually enlarging into the calyx; calyx turbinate, pro- 
duced Pa Aa the ovary, with 4 rounded lobes; petals obovate, red, reddis i ae or 
white, 6 mm; the red or vee stam rac 18 mm long; fruit obovate, about 7.5 a oe meter, dibitiente at the top and crowned by ee truncate sear of the calyx seh Jobes, deep crimson, pale pinkish, or white; cet (eeuarally on 

Occasionally a tree of 60 feet in height. It is the mountain apple of the 
white man and the Ohia ai or edible Ohia of the native Hawaiian. So much has 

been written about this cosmopolitan species that only a brief account of it 
will be given in the following lines. 

The Ohia ai was undoubtedly brought to Hawaii by the natives long before 

the arrival of the first white man, and was the only Hawaiian fruit before the 
coming of the latter. It is widely distributed over the islands of the Pacifie, 

where it is known by various names. It favors the windward sides of the 
islands in the valleys and gorges, where it forms almost pure stands, along 
streambeds. It is restricted to the lowlands and never ascends into the 
mountains. 

It flowers and fruits at various times of the year according to locality. In 

one district the trees can be seen in flower while in another the trees are loaded 

With the bright red watery apples. 

The Ohia ai played an important role in the ouidl of Hawaii and Polynesia 
as a whole, and was regarded as sacred, and from its wood many idols were 
carved. 

The white variety is known in Hawaii as Ohia ai hua keokeo, and in Fiji as 
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PLATE 127, 

METROSIDEROS POLYMORPHA Gaud. 
hia Leh . ° . - < mn ee reduced. High mountain form from Mt. Haleakala, Maui; belongs to section II. var. 7 ree 



Myrtaceae. 

Kavika vulavula, while the red is called Kavika damudamu by the Fijians. In 
Samoa the tree is called nonufi afi’a or nomula for the red variety, while the 
white variety is known as nonuui. The bark of the trees is used as an astringent, 
while the flowers and leaves are used for lung troubles. 

The trunks of the trees were hewn into posts and rafters for houses, also used 
in making the enclosures about temples. From it were also made the sticks to 
couple together the double canoes. 

SYZYGIUM Gaertn. 

Staminal discus wanting. Sepals usually short and broad or entirely missing. Petals 
a. waite and falling off together at the opening of the flowers.—Otherwise as in 

The genus Sy zygium consists of more than 140 species, of which only two or 
three are found in tropical Africa. The majority of the species of this genus 
occur in the East Indian-Malayan archipelago or region, while four are found 
in Australia, of which two are endemic. The Hawaiian Islands possess a single 
endemie¢ species which is known by the natives as Ohia ha or Paihi. 

Syzygium sandwicense (Gray) Ndz. 
Ohia ha or Paihi on Maui. 

(Plate 126.) 
SYZYGIUM SANDWICENSE Sega e Be in a et Prantl girs ge 7. (1893) 85.— 

Eugenia sandwicensis big 4 oe hee ie = Me a Pro oc, Am foam ae 
VII. ey deg et Fl. ra (18 ae in a (1873) 1 
Hbd . Isl. we gris —Del Cast. Tl FL Bits a if. Pec. VL (1890) 170; 7 
Heller in Mince. Bot. Stud. Bull. IX. (1897) 862. 

Sometimes a tree 20 m; branches an eras sharply gas leaves —— or 
obovate-oblong, oy and usually emarginate at the apex, glabrous, dark gree 
yellowish brown with red v eins, subcoriaceous, 4.10 em long, 3-5 em wide, on sain of 
about 12 mm, the marginal nerve continuous; cymes single or co pi igrate in the axils of the 

e e, 2 m 

The Ohia ha, or Paihi as it is called on Maui, oceurs on all the islands of the 

group and becomes often a tree 60 feet or more in height, with a diameter of 

trunk of one to one and a half feet. 

The bark is reddish brown and smooth and it ean therefore be distinguished 

easily from the Ohia lehua (Metrosideros), which has rough sealy bark. The 

wood of the Ohia ha is hard and durable and is of a reddish color. It inhabits 

the forests of lower elevations, but can often be found also up to 4000 feet. as, 

for example, on Kauai in the forests of Kaholuamano and Halemanu. It 

reaches its best development in the dense rain forest, while on open, exposed 
ridges it becomes stunted and is inclined to be shrubby. During the late summer 
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PLATE 128, 

METROSIDEROS POLYMORPHA Gaud. 

Ohia Lehua rs * oS it “ . - reduced. From near Kilauea Voleano. Hawaii; belongs to section III. var. «; reduc 



Myrtaceae. 

months the trees are often loaded with the bright red berries, which are edible, 
though somewhat insipid. The inflorescence is often monstrously deformed, 

similarly to that of the Kalia tree (Elaeocarpus bifidus), the work of a species 
of Acari. 

The wood was used as fuel and also in house-making, while the bark was 
employed in staining tapa a black color. 

METROSIDEROS Banks. 

wers perigynous. Receptaculum funnel-shaped or at ge Calyx-lobes 
‘iad or obtuse, 5. Petals 5, rounded. Stamens numerous, lly i row; filaments 
free, long; anthers elongate, dorsifixed, versatile. Ovary ek at sae base with the 
receptaculum, 3-celled. Style very lon ngs stigma cp eeds many, covering the whole 
placenta , only p artially fertile; testa thin; embryo straight; cotyledons flat or ee 
longer than the toate le.—Trees o  abrabs: rarely cubes (in New Zealand). Leaves op- 
posite. Flowers in terminal or entaey eym 

The genus Metrosideros consists of over 20 species, of which only one oceurs 
in the Cape Colony, one in the Sunda Islands, and the remainder are distributed 

over Australia and Polynesia. The Hawaiian Islands possess five species, of 
which one is cosmopolitan (M. polymorpha) and occurs here in numerous va- 

rieties, while the others are peculiar to the Hawaiian Islands. 

This genus furnishes the bulk of the Hawaiian forests; next in number is 
the Acacia Koa. 

For the numerous varieties of the Ohia lehua the natives of the olden days 

had many names, as, for example, Lehua mamo, an orange yellow flowering Me- 
trosideros polymorpha; Lehua kumakua, with sessile cordate leaves; Lehua 

laulii, with very small leaves; Lehua puakea, with white flowers, and others. 

KEY TO THE SPECIES. 

Leaves on short peti 
Leaves subor B Shen ry ‘cordate ovate or pbionas capsule almost free. . M. polymorpha 
Leaves linear or elliptical, acute at both ends............--+---+++ M. tremuloides 

rugose and se teen ty ove; capsule geen to near the apex M. rugosa 

em 
aves ovate to ovate- aie: capsule e hidden in the calyx tube..... acropus Lekvce aconinaie: caudate, capsule projecting beyond the ealyx-tube M. . tremuloides 

Metrosideros polymorpha Gaud. 

Ohia lehua or Lehua. 

(Plates 127, 128, 129, 130, 131, 132.) 

eo POLYMORPHA Gaud. Bot. ee Uranie (1826-1830) 482. pl 108 et 

9;—DC. Prodr. III. (1828) 225;—H. = = . Beech. Voy. (1832) 82;—Endl. Fl. 

Bade ue) 181. no. 1452;—A. Gr ray Bot. U. s. E, E. (1854) ane cae: Fi, Vit. 

(186 a —Mann in Proce. Am. Ac “ig “WIL ee 166, et Fl. Haw dies i # fon 

Ess. ad V. (1867) 243;—Wawra in ra (i873) 171;—Mrs. Sin- 

elair ‘ave bese — Isl. oe 5). pL gabe Fl. Haw. Isl. _ (1888) 

125. trosideros U. 8S. E. E. (1854) ag P 68;— Nadeaud -~—Me lina Gra 
Enum. Tahit. Pl. srs) no, 484; el Cast. Ill. Fl. Ins. Mar. 2 1 

et Fl. Polyn. Frane, pats 64; ;—Ndz. in Engl. et Prantl im 7. (1893) 87- 

M. lutea Gray Bot. U. S. E. E. (1854) 560 pl. 69, B.—M. villosa Smith in Trans. 
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Myrtaceae. 

Sage Soe. III. abe AE 268.—M. metry Gaertn. Fruct. I. (1788) 172, pl. 34. 
fig.-03——Sol, Pri oe Behe car a (ined.) et in Parkins. Draw. Tah, Pl. t. 54.— 

‘. et 3 Smith) ‘Gites. 00 eech. (1832) 638, (non —M., rg ese 
Hook. et Arn. Bot.  pisck © caste) 63. 12.—Melaleuca villosa 
fig. m-p.—Nania collina O. K. Genres. P rie915 242.—Nania pumila Heller 
in Minn. Bot. St ae peo IX, AS97864 Bieeiaeg gla oe Heller 1. ¢. 866.— 
Nania lutea Heller 1. x Nania F i Levl. in Fedde Repert. X. 10/14 
ae 1) 150.—x Nania pinaesoe pe 1 Wear eee 50 ae polym couche var, nummularifolia 
Levl. oan X. 10/14 (1911) 149. 

Branches angular or terete, tomentose or glabrate; bracts of leafbuds ~ car 
early dectdas ous; leaves opposite on short or cig petioles, lanceolate, shih obova 
or orbicular, at t ie tine et abies ordate, glabrous or tom se “andemneath 
wit th faint nerves; ‘Sa6 n terminal cymose stats sairiened or gorse im on 
branchlet or es ae eperties on pink, or yollew, ‘practlets mm ¢a iran anlyx 
turbinate, 3 to m, glabrose or tomentose, with deltoid or roun ca lobes; setae 3 to 6 
mm, oblong or xe Waist capsule semi-adnate, ‘at last simak free, 3-lobed, 3-valved, glabrous 

iform. or tomentose; seeds linear fus 

The numerous varieties of Metrosideros polymorpha may be arranged into 
three sections as follows: 

Glabrae. 
Leav es glabrous on both sides, calyx also glabrous. 

Sect. II. He 
Leaves glabrous on bout sides, calyx silvery or whitish tomentose or woolly. 

Sect. III. Tomentosae. 
Leaves whitish or grayish tomentose, ealyx tomentose or woolly. 

Sect. I. Glabrae, 

a Small plants usually only found at the summit swamps as on Mt. Puukukui, 
and a Eke on Maui, (no. 8145). 

eaves small cordate, suborbicular, Te on both faces, strongly but finely reticu 
la Be po glabrous = — ere and ther ith a small patch of ages silky pubsscetiee; 
petals and stamens red, the former slightly. ciliate "at § the margin 

8 Trees on the main range of Oahu, at an elevation of 1000-2000 feet. Niu 

Valley, (no. 4829), Pauoa Valley (no. 1010), Manoa Valley. 

Leaves small ovate- -elliptical, acute or rounded a e apex, tapering at the base into 
& somewhat margined petiole; calyx perfectly lg the lobes triangular acute, 
branchlets red; res es uM. tremuloides. Inflorescence occasionally but sparingly 
sprinkled with a silky pubescence. 

y Large trees, probably the typical M. polymorpha on the main range, Koolau 
Mts. (no. 1279), Oahu; also from Kauai. 

Leaves mye Soa to ovate-oblong, larger, glabrous on both faces bluntly acute, dark 
green, with a straight marginal nerve, shortly petioled; calyx and corolla glabrous or very 
finely Bupsiato ig of a silky white. 

Sect. II. Hemilanatae, 

8 Trees or shrubs. Kamoku forest, Molokai, (no. 6181). 

Leaves — to ovate-oblong, obtuse both ends, rather large, long iy white 

glabrous on both faces with indistinct marginal nerve; calyx and pedicel s densely: whi 

tomentose, the rounded sepals green and glabra, petals re red and m margins not <i 

e Creepers in swampy open places, or bogs, on Molokai, Kawela, (no. a 

and 6097), resembles var. a sect. I. glabrae. 
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Myrtaceae. 

Leaves small, a se cordate, ee. pale 7. or yellowish, giabrous on both faces; in nflores calyx densely tomentose or white woolly, the lobes green, pubescent, with ciate tees Se epunetate on ‘the outer fare petals glabrous; leaves often slightly sities hen youn 

¢ Large trees ae on ne above Waimea, (no. 2044). 

oblong, shortly petiolate, hy BR stieye: _— Baap of leaf-midrib 
t 

Leaves large, ovate 
Se eaailg ee coriaceous, subeordate ae bas ung bra and inflorescence 
covered wit white pubescence; calyx, s an res etals bdo al omen ea or woolly, the latter showi ce the red through the white RAIS, the margins white ciliate. 

7 Trees, at high elevation 6000-7000 feet. Mt. Haleakala, Maui, (no. 8593). 

ranches aerny stiff and gnarled, scaly; leaves small, thick coriaceous, suborbicular, 
cordate sessile, or auriculate at the base; inflorescence densely and thickly ’ white woolly, 
as the pedi ‘eels pee calyx lobes, petals red, lakes ous, the margins only ‘white ciliate 

6 Trees, main ridge of rae Lanai, (no. 8055). 

Lea base, thin, nee ange Pip | 
ginbious: on both faces, very shortly sete roe slightly or thinly pubese a dark 
silvery or dirty gray color r, sepals green and puberulous or glabrous; petals a on stamens 

i the former glabrous with s Pas pla ciliate margins; also 
belongs a sighs Yee or petiolate leaves, which suborbieular and cor Hare pale 
green; calyx and sepals densely white woolly, petals ai yellow, glabrous, with ciliate 

— margins; the srg peat cine 

Sect. III. Tomentosae. 

t Trees at 4000-9000 feet elevation Kilauea, Hawaii, also Oahu, Panoa Val- 
ley (no. 722) ; Hualalai, Hawaii (no. 3626) 

Leaves large orbicular, cordate at the base, coriaceous, glabrous above, fin 
dita a tomentose underneath of a dirty gray color, petioles short, tomentose, ‘ilecor: 
cence an nd ¢ alyx pubescent; often yellow flower 

« Creepers from the summit swamp of ihe Hawaii, (no. 8414). 
Leaves small, orbicular, tate er . bine? apex, cordate at the base, oe agg 

above, densely covered underneath wit ow strigose pubescence; inflor a and sepals with yellowish pede hairs, ale red, slightly pubescent, mmargiz s ciliate. 

The Ohia lehua is the most prevalent tree in the forests of the islands of the 
Hawaiian archipelago. It ean be found from sea-level to an elevation of 9000 
feet. It certainly deserves its specific name polymorpha as it is the most vari- 
able tree which the Islands possess. On the summits of Kohala, Hawaii, Mt. 
Waialeale on Kauai, and Puukukui, West Maui, which have an elevation rang- 
ing from 5000-5600 feet, it is a creeper, only a few inches in length, though 
flowering. It grows in company with native violets, geraniums and sundews 
(Drosera longifolia) while in the middle forest zone it becomes a giant of often 
100 feet in height, with a trunk of several feet in diameter. At the seashore, as 
for example at N apoopoo, Hawaii, it is a stunted gnarled tree 10-15 feet in height 
growing on ancient pahochoe lava in company with Reynoldsia sandwicensis 
the Ohe kukuluaco of the natives, and other trees. On the windward side of 

Hawaii, not far from Hilo, it covers the vertical cliffs down to the water’s edge, 

but does not attain any size. Its best development and the largest forests 
composed of this tree are found on the voleanic slopes of Mauna Loa and Mauna 
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PLATE 135. 

METROSIDEROS TREMULOIDES (Heller) Rock. 
Le a 

hua Ahihi. 
Flowering branch, one-half natural size. 



Myrtaceae. 

Kea, on the island of Hawaii, and it is there that the trees reach their biggest 

size. 

On Hawaii the Ohia lehua is usually associated with the tree ferns, the 

Hapu and Hapu Iii (which see). In such forests, the seeds of the Ohia trees 

fall on the moist woolly trunks of the tree ferns; there they germinate. At 

first the young tree finds enough nourishment in the humus, dead leaves, ete., 

which collect in the axils of dead fern leaves all along the tall fern trunks, 

but finally it sends its roots down along the fern trunks into the ground. As 

the tree grows larger and taller, the fern becomes enclosed between the stilt-like 

roots of the Ohia tree, until finally the fern dies and decays, leaving the stilt roots 

standing some 15-20 feet above the ground, after which the real trunk of the tree 

commences. Such stilt-like Ohia trees are very common in the Hawaiian forest, 

but mainly on Hawaii. The accompanying illustration shows an Ohia tree with 

stilt-roots between which remnants of a decayed tree-fern trunk are still visible. 

The wood of the Ohia lehua is of a dark reddish color, durable, hard and equal 

in strength to the Oak. It was employed by the natives for the carving of their 

idols, spears, mallets, ete., but is used now for paving-blocks, flooring, and 

interior house finishings. Mills have been erected on Hawaii at Pahoa where 

lumber is turned out at a profit. Several railroads, especially the Santa Fé rail- 

road of the mainland, have ordered large shipments of Ohia ties. 

The flowers of the Ohia lehua are of a bright red, pale yellow to orange yel- 

low and pink-salmon, while some are even white. They are the source of food 

for some of the native birds, as the Tiwi and Olokele, both of which possess a 

bright red plumage, matching the scarlet Lehua blossom while flitting from 

fiower to flower for their honey. 

The name Lehua is an interesting one. Lehua in everyday language means 

‘‘hair.’’ It was undoubtedly applied to the tree in question on account of the 

numerous long red stamens resembling fine hair, which makes the Ohia lehua 

flower attractive. 
The tree in its various forms is not peculiar to Hawaii, but is well distributed 

over Polynesia and New Zealand, where the tree is known as Kata and Pohutu- 

kawa. It has the most numerous varieties, however, in the Hawaiian Islands. 

A number of species have been described from other islands of the Pacific, 

which later turned out to be identical with the Ohia lehua. 

Metrosideros tremuloides (Heller) Rock. 

Lehua ahihi. 

(Plate 133.) 

-METROSIDEROS TREMULOIDES iene. — comb. nov.—Nania tremuloides Heller 

in Mine Bot. Stud. Bull. TX. es 7) 866.—Metroside: ros polymorpha Gaud. var. 7 

Hbd. Flora Haw. Isl. (1888) 
A small tree, with slender trunk pee smooth grayish bark, ia throughout, pire 

the a MENS branches slender, loosely spreading; leaves narrowly lanceolate, acute 

or acuminate at ‘poth ends, bright green, shining above, paler cadeennell, coriaceous, on 
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PLATE 134. 

Gray. METROSIDEROS RUGOSA A. 
Lehua papa. 

Two-thirds natural size. 



Myrtaceae. 

flat slightly winged petioles of about 6 mm in length, not  paraihicke’ J veined, but midrib 
conspicuous; cyme branches aveneaie peduncles slend of varying length though rage 
longer re 10 mm; pedicels baie the length; calyx canspasmlate, the lobes rounded a 
equaling the tube in length, margins scarious; petals, bright red, almost patho ‘wish 
the length ye The calyx lobes, pe bright red, barely 2 em in length, capsule half free 

The Lehua ahihi is one of the handsomest species of the genus Metrosideros. 
The fine bright green graceful foliage stands quite distinct from all the other 
species and varieties and certainly deserves specific rank. It can be found on 
Oahu at the lower elevation around Tantalus back of Honolulu, and in nearly 
all the neighboring valleys on their upper slopes at about 1000-2000 feet eleva- 
tion. When in full flower the slender branches are drooping and almost con- 

tinually in motion, whence its specific name. 

Var. Waialealae Rock. var. nov. 

Leaves larger, ones green above pale underneath, with mage red midrib and leaf- 
margin, 5 to 7 2 to 2.5 em wide, coriaceous, acute at the base, some eee! apt 
at the apex, the po “carved, saat By el eae petiole 15 to 20 mm long, fla : an what 
margined; flowers as in the fru very large, the same size as n M. pariah 
the ecalyx-lobes persistent but Se saneahe grea almost its whole height evens the 
calyx, almost free; seeds linear, lunulate, pointed at each end. 

This variety is peculiar to the summit ridge of Mt. Waialeale on Kauai, where 
it was observed and collected by the writer. It certainly is the most beautiful 

Metrosideros or Ohia lehua known to him. It only grows at a certain ridge at 
the summit of the mountain of Kauai where it forms pure stands with hardly 
any other tree around it. It is a small tree 25 feet high. Collected flowering 
and fruiting Sept. 24, 1909, Mt. Waialeale, Kauai, elev. 5200 feet, type no. 5083, 
in College of Hawaii Herbarium. 

Metrosideros rugosa Gray. 
Lehua papa, 

(Plate 134.) 

act pita RUGOSA ae Bot. U. 8. . (1853) 561. t. 69 B.;—Mann in Proe. 
ead, ba oe tg Ae 166, et Haw. Paar (1867) 244; —Wawra in an (1873) 

173; ane. (1888) 127;—Niedz. in Engl. et Prantl oe NEY, 

(1893) 87 “~afetrsideras bolyniery ha Del Cast. Ill. Fl. Ins, Mar. (1890) 

167 (ex parte).— gosa Kuntze Rev. Gen. Pl. (1891) ae = Heller in 
Minnes. Bot. Stud. Ball. IX. “1897) 864. 

A small t or shrub, with pina age ne Seago eer ais gee np ultimate ones tomen- 
tose; caves orbieular, about Bi thick and coriaceous, strikingly rugose 

above and deeply impressed alon ie re ae ot ch =a are strong and ridged 
underneath, the under-surface thickly peri ee with a ferruginous wool as are th 
buds on both fae es, the petiole scarcely 2 mm; ¢ymes pbs solitary or in pairs at the 
bp tendinn of the branches s, the peduncles and their sais ae t and stout, thick tomen- 
tose, the whole subtended et ather conspicuous a coriaceous bud-seales; bractlets as 

long as the ealyx, oval tom ete, soon deciduous; goes wers subsessile as 7 * : 
in the common species; calyx tomentose; petals and stamens red, the former sitet: 

ovary deeply immersed in the tube of the ealyx, its summit only fre 

This species, which is called Lehua papa by the natives, is peculiar to the 

Island of Oahu, where it can be found at the summits of the ridges of the main 
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Myrtaceae-Araliaceae. 

range, and on the vertical cliffs or pali on the windward side of the island. It 
certainly is quite distinct from the ordinary Ohia lehwa and can be distinguished 
from it at a glance by the deeply rugose small leaves. It is never a large tree, 
but only of about 10-15 feet in height or more often a shrub. Flowering, Koolau 

Mts. Punaluu, Nov. 14-21, 1908. no. 294, College of Hawaii Herbarium. 

Metrosideros macropus Hook. et Arn. 

Ohia lehua. 

METROSIDEROS MACROPUS Hook. et Arn. Bot. ee (1832) 83;—Endl. Fl. Suds. in 
Ann. Wien. Mus. (1836) 181, no. 1453. ;—Gray Bot. U.S. E. E. (1854) 564. t. 70;— 
Mann in Proc. Am, Acad. VII _ (1867) 166, et a Haw. Isl. (1867) 244;—Wawra 
in Flora (1873) 172;—Hbd. Fl. Haw. Isl. (1888) 127;—Del Cast, Ill. Fl. ‘Ths. Mar. 
a VI. (1890) 168;—Naz. in Engl. et Pr eee Pfizfam. IIT. 7. (1893) 87.—Nania 
macropus O. Kuntze Rev. Gen. Pl. (1891) 242;—Heller in Minnes. Bot. Stud. Bull. 
IX. (1897) 865. 

A well proportioned tree glabrous throughout; the branchlets angled; leaves ovate or 
ovate- ee coriaceous rather dull, acute at the base, copiously feather-veined; petioles 
2.5 to 5 em long usually margined, and standing nearly at right angles to the stem; 
eymes ‘isuiiat usually geminate, subsessile, iri Nant crowded, evolved from a 

to the middie: eapsul ryt sis included in the turbinate tube of the calyx, of which the 
lobes are persistent, free to the middle, three-valved, many seeded; seeds fusiform, subu- 
late, not much pointed. 

This species is peculiar to the Hawaiian Islands and differs from the cosmopoli- 
tan M. polymorpha in the long petioled leaves, large floral scales, and much 
larger flowers. It is a tree of considerable size and can be found in the ees 
tains of Oahu on the main Koolau range, as well as on Molokai and on Kaual. 

Hybrids of this and the cosmopolitan species can be met with wherever they 
occur together. 

ARALIACEAE. 

The family Araliaceae, which is chiefly tropical, consists of 51 genera and 
numerous species. In Polynesia it is represented by the genera Plerandra, Rey- 
noldsia, Meryta, and others ; while in Hawaii, the most northern islands of Poly- 
nesia, it has two endemic genera, Pterotropia and Cheirodendron, besides several 
species of Tetraplasandra, which now includes also Triplasandra, which genus 
has been merged into the former by Harms. The genus Tetraplasandra is not 

peculiar to the islands, as it has two species which occur outside of Hawaii, one 
in New Guinea and the other in Celebes. Reynoldsia, which is represented i 

Hawaii by one species, has also one species in the Society Islands and one 1? 
Samoa. 
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Araliaceae. 

KEY TO THE GENERA. 

Leaves pinnate, alternate. 
afle ntire: 
sesh ia 21, flowers racemose umbellate, arranged in a long drooping 

Ep TD ashe ene ieee n ee hoes Me Tim etercebriari ei) cle otropia 
Leaflets D- 5-13, inflor. racemose-umbellate or umbellate and panieu- 

RUS se Miahy whet ie dice O's Wiaia Oeg Tale! Wrsor a eo O og al ass etal eae et ee Tetraplasandra 
Leaflets saute SPOR RUE) or oso) oot cca artes ote ion ag ar ee eee oldsia 

Leaves Beiete CPDORING.. 595 S03 cso ox SoS eka ee ee eee Cheirodendron 

TETRAPLASANDRA A. Gray, 

(Triplasandra Seem. ) 

os fi border undulate or ian tpoca oS to 8, gear ate in = Pgh nah aie as 
s or 2 to 3 tim ven many, arranged i eries, with many as peta 

— thick filaments and ov ves or me ye Ra prod ais Ov ‘ey is tatontor. eer 13-7-5-2 
celled. The stigmas on a short stylo opod or subsessile; drupes globose to ovate-elongate 

trees or shrubs sabe in a glutinous sap. Leaves large, alter 
entire leaflets; A bisa ee of the terminal loailet usually re culat tipu ules 
rudimentary. rescence a racemose umbkellate panicle or a siniple or compound umbel; 
bracts cece piety or larger; peduncles not articulate, often very thie 

The genus Tetraplasandra derives its name from the Greek rerpamAasws 
(tetraplasios), fourfold, and a8pa (andra), stamens, having four times as many 
stamens as petals. It consists of possibly 12 species. two of which are not found 

in the Hawaiian Islands; 7. paucidens Mig. oceurs in New Guinea, while 7. 

Koerdersii Harms is found in Celebes. Of Hawaiian species, only two were de- 

scribed originally, 7. hawaiiensis A. Gray and T. Waimeae Wawra. All the 
species of Triplasandra (established by Seeman) have been merged into Tetra- 
plasandra by H. Harms. The writer has since added two new species: 7. 
Lanaiensis and T. Waialealae. 

KEY TO THE SPECIES. 

I. EUTETRAPLASANDRA, Stamens 2-6-8 times as many as petals. 
Leaves tomentose underneath. 

Inflorescence paniculate. 
Stamens 4 times as many as petals.............- T, Hawaiiensis 

Leaves glabrous underneath 
Inflorescence umbellate. 

amens numerous, 6-8 times as many as petals... T. Waimeae 
Inflorescence éomponnd umbellate. 

Stamens 4 times as many as petals; ov at As eelled.. tome herein 
Stamens twice as many as petals; ovary celle 
pene 2-3 — as many as petals. 

Drupe ovoid with conical vertex....---.----- T, Lydgatei 
Drupe cylindrical truncate. 
a 10-15; ov si 5-6 eelled.o. issues T. Oahuensis 

Stan 12-18; ovary 4-3 celled......... 8 

TT CME MTSE Stamens as many as petals, 5-8; Boned 5-2 a” celle wee 

Inflorescence umbellate or e sieves umbellate.....-----: T.m andra and varie 
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TETRAPLASANDRA HAWAIIENSIS A. Gray. 
Ohe. ohare eee Dranch and flower 

) . 

ioe . " . ‘. ree parr buds pinned against trunk of tree, ag South Ko c ei 
ety and sealy. na, lava fields of Kapua; elevation 



Araliaceae. 

Tetraplasandra hawaiiensis A. Gray. 
. Ohe. 

(Plate 135.) 

ee a kaa ee Pye Gray Bot. U. 8. E. (1854) 728, t 04;— 
Mann. Proe. Am. Aead, (1867) 169;— Hbd. FI. ia Isl. (1888) 154 

Del. Cast. Til. Fl. Ins. Mar. "Paci Vi. (1890) 183;—Harms in Engler et Prantl 
Pfizfam, III, 8 (1898) 30, Fig. 2 

Branchlets with the leaf- stalks, salludastanes and the exterior of the flowers canescent 
with a soft tomentum; leaves alterna te, exstipulate, 3 to 4.5 em long, pinnately 5 to 
late; leaflets oblong or elliptical 10 to 17 em lon ng and 5 em or more in ee obtuse at both 
ends, entire, coriaceous, glabrous above, epic canescent-tomentose underneath, the ribs 
hirsute; pedun cle terminal stout, bea ring an ample and open panicle of compound or de- 
compound umbels; peduncles and pedicels articulate, densely tomentose; calyx tube cup 
shaped, the truncate limb very short, entire; petals 5 to 8 tomentos i = is ~ aly, 
cohering at the apex, 6 to 8 mm long; ashe ens 4 times-as many as pe r les 
circle, recurved; ovary 7 to 13 celled; the e apex crowned with a short eT conical sivinbod 
which bears an obscurely 7 to 13 rayed stigma; ovules solitary; fruit a globose baccate 
drupe 1 em in diameter, many ribbed when dry, containing 7 to 13 flat seadicouiaa com- 
pressed pyrenae. 

The ohe, not to be mistaken for the ohe of the lowlands, is a beautiful tree 

with a broad, flat crown reaching a height of 40 to 80 feet, with a trunk of 1 to 2 
feet or more in diameter. The writer met with huge trees in Kona, Hawaii, in 
the semi-wet forest, overtowering the tallest Ohia trees. The bark is whitish and 
more or less smooth. 

It can be distinguished from afar on account of its large pinnate leaves, 

which are 1 to 1% feet long, having from 5 to 9 oblong leaflets, which are light- 
green above and pale-ocher colored underneath, due to a dense tomentum. The 

flowering panicles are often more than one foot long, bearing umbellate racemes 

along umbellate and racemose tertiary and secondary branches. The globose 
fruits become many-ribbed when dry. 

The ohe inhabits the drier as well as very wet regions and is not uncommon 
in the valley of Wailau, Molokai, where it grows on the steep pali or cliff covered 
with tropical verdure. On Lanai, from which island it had not been been re- 
corded previously, it can be found near the summit ridges of Haalelepakai and 

Lanaihale, at an elevation of 3000 feet, and also on Mahana ridge. 
On Maui it growes above Kaanapali, and on Hawaii it is found in the rain 

forests of Puna and semi-wet forests of South Kona, together with Xylosma, 

Pelea, ete. 
Its associates are usually species of Straussia, Bobea, Metrosideros, Cheiro- 

dendron, and such as are peculiar to the rain forests. 

Tetraplasandra Waimeae Wawra. 

Ohe Kikoola. 

(Plate 136.) 

TETRAPLASANDRA WAIMEAE Wawra - Flora (1873) 158;—Hbd. FI. Haw. Isl. Sai 

5;—Del Cast. LS Fl. Ins. Mar. Pacif. VI. (1890) 184:— Heller Pl. Haw 
(1897) pS Feta in Engl. et Praatl Pfizfam. III, 8 (1898) 30 5S 

Leaves 30 to 45 em long, aise 5 to 13, oblong or ovate-oblong, 10 to 15 em Jong, = 

to 5 em wide, on iedioiae of 12 to 18 mm, obtuse with rounded, the la terals ones _ Age 2 

Symmetrical, bases, chartaceous re coriaceous, glabrous; eaiccancbate a terminal um ts) 
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Araliaceae. 

10 to 12 rays, with or without a short common rhachis, each 10 to 15 Pos long. and bear- 
ty be at its apex anu =. isi 15 to 30 flowers on thick a nd long pedicels of 2.5 t em; ¢ calyx 

to 12 mm long b iia slightly Bagdaionrs below the wavy dentictlate border 
- etals 7 to 8, Canaeias lan 1 long, pink or a, hgrieg ous, dawns at 
last expande , the open corolla ‘measuring presica al 3.5 em the large in the 
genus; stamens 6,7 or 8 tim many as petals, 8 to 10 mm eee rows; Jovi 6 to 
8 elle the signa ona snort se wats i of 1 = j drupe globose, pt 3 em or often more in 
iameter, somewh Beret strongly ribbed when dry; pyrenae compressed, thick coriace- 

ous, ti seiebad at the upper inner angle, ee with two prominent ridges on each side. 

The Ohe kikoola is a medium-sized tree with an erect trunk of 30 to 40 feet 
in height and a diameter of a foot or more. The erect bole is vested in a grayish- 

white smooth bark. It divides very sparingly near the top into rather short as- 
cending branches, which bear large leaf whorls at the apex. The leaves are 
over a foot long and consist of 5 to 13 leaflets. The inflorescence is a terminal 

umbel of several rays, bearing at its apex peculiar rose-colored flowers, which 
are the largest in the genus, measuring an inch or more in diameter. The drupe 
is globose, an inch or more across, somewhat fleshy, and becomes ribbed on drying. 

The tree is peculiar to the Island of Kauai, where it grows on the leeward 
side above Waimea at an altitude of 3600 feet, in the drier forest or outskirts 
of the woods around Kaholuamano. It is associated with Cyanea leptostegia, 
Cryptocaria Mannii, Bobea Mannii, Sidero ylon sandwicense, Elaeocarpus bifidus, 
ete. It also is not uncommon at Halemanu, where it was first collected by Dr. 

Wawra of the Austrian Exploring Expedition ship ‘‘Donau,’’ and named by 
him after the district of Waimea. 

The wood is whitish, of a silky, wavy green, and of medium strength. 

Tetraplasandra Waialealae Rock. 

TETRAPLAS. ALAE Rock Coll. Haw. Publ. Bull. 1. (1911) 10, pl. Re ANDRA WAIALE 
Leaves 30 to 45 em long; leaflets oblong acuminate thick coriaceous, unevens gad < the 

ally 4 elt base, otherwise tee para cence a tern cettua compound umbel sae usu 
each about from 7 to 10 ¢ jong, bearing 6 rays about 6 em long, e bearing an umbel 

of 2-5 pedicels bes ong; calyx tubular 08 pr ack i a an undulate Hoe rder; 
5 to 7 Pataagulae, thie, with a pron 1edia e, glabrous; stamens in two petals 

circles, four times as many as petals; ovary 6 celina: gen! on . conical stylopod of 3 mm, 

This remarkable tree, which as far as is known has no native name, is of 

rather small size, 15 to 25 feet high, with sub-erect long branches, bearing, 
crowded at their ends, irregularly pinnate leaves. The leaflets are dark-green 

and glossy; the trunk is rather short, is vested in a white bark, and is about 6 
to 8 inches in diameter. 

The inflorescence is compound umbellate, not as large as that of the Ohe 
kikoola, but is also terminal. 

: 
This interesting tree, which the writer discovered on the summit of Mt. Wai- 

aleale, on Kauai, 5200 feet elevation, was named by him after that wonderful 
mountain. Unlike the Ohe kikoola, which grows in the dryer forest on Kauai 
back of Waimea, it inhabits the high summit swamp, where the rainfall is im- 
mense. This swamp is enshrouded by clouds nearly all the year round, and is 
Swept by the strong trade winds for over nine months of the year. 
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ETRAPLASANDRA MEIANDRA (Hbd.) Harms, var. 7 Flowerins an i aap ae . f : f hacer eee a) ie 3 and irulting branch pinned against trunk of tree. Growling at Puuwaawas 
‘orth Kons 703% ae ‘ : ae HE : é % : 

North Kona, 1wall, elevation 2800 feet. Crunk about a foot in diameter. 



Araliaceae. 

Tetraplasandra Waialealae is really the only tree of any size at the summit, 
where the rest of the vegetation is stunted. It is associated with Pelea Waia- 

lealae, the Anonia of the natives, Lagenophora mauiensis, Sanicula sandwicensis 

var., Lobelia kauaiensis, Lobelia macrostachys var., Drosera longifolia, Dubautia 

Waialealae, Geranium humile var. Kauaiense, ete. 

It is the second species of Tetraplasandra which has been so far recorded 
from Kauai, and is peculiar to Waialeale, though it may be found along the 
Kaluiti and Kailiili streams a little below the summit. The wood is soft and 
white. 

Tetraplasandra Lanaiensis Rock. 

TETRAPLASANDRA LANAIENSIS Rock. Coll. Haw. Publ. Bull. 1. (1911) 12, pl. 2. 
Leaves 30 to 38 em long, leaflets 5 to 7, oblong obtuse or bluntly acuminate, uneven- 

sided h ase, b prominent, 8 to 10 em lon , 4 to 5 em wide, dark green above 
light undernea , the terminal lea n a petiolule of 4 em which is articulate near the 

lade, the lateral ones etiolules of 1.5 em, subcoriaceous; inflorescence th 
umbellate, not erect, but drooping, peduncles on a mon rhachis of about 
2.5 em, about 20 em lo , bearing ie: of 17 to 21 slender droopings rays of m 
length, these again umbellate with 7 to 13 pedicels; calyx tubular 6 mm with a denticu- 
late border, petals 5 to 6, lane eolate, greenish -yellow, 7 mm long, stamens twice as many Pp 
as petals, ovary 3-celled, stigmas sessi 

This tree was discovered by the writer on the Island of Lanai and described 
by him under the above name. It is rather small, only about 20 feet high, with 

a trunk of a few inches in diameter. It branches irregularly, and as. it was 
crowded in with other trees it was impossible to form an idea of its general 
aspect. 

It is remarkable in the genus Tetraplasandra for its large inflorescence, 
which, instead of being erect, is drooping, and for its very small flowers. The 
leaves are dull and of a light-green color, making the tree quite conspicuous 

among the dark-leaved Maba, Suttonia, and Sideroxylon, with which it is asso- 

ciated. The tree is peculiar to the Island of Lanai and was seen only in Kai- 

holena Valley, crowded by other trees at an elevation of 2000 feet. Kaiholena 

Valley, belonging to the drier regions of Lanai, is extremely interesting and 

harbors a very multiformous tree flora. 

Tetraplasandra Lydgatei (Hbd.) Harms. 

TETRAPLASANDRA LYDGATEI (Hbd.) Harms in Engl. et. Prantl Pfizfam. phase 

aks 20.—Triplasandra Lydgatei Hbd. Fl. Haw. a (1888) 153;—Del foe Ul. 
. Ins. Mar. Pacif. VI (1890) 184. 

Leaves 20 to 30 em long; leaflets 5 to 9 on petioles of 8 to 16 mm, oblong 75 to 9 
em long, 2.5 to use an ightly emarginate, sonitrnctiin at the base, thin 

m 

obose, 
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against trunk of th 

ast Maui, southern slopes of Haleakala. elevation 3000 feet. Di 

TETRAPLASANDRA MEIANDRA (Hbd.) Harms. var. 
' tree . R Flowering branch pinne e fields of Auabl, 
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Araliaceae. 

This species, which like the two following has no native name, is a small tree 
originally found by John Lydgate in the valley of Wailupe on Oahu, and re- 
sembles somewhat Pterotropia gymnocarpa from the same mountain range. 

It has not been collected by the writer, and as there are no specimens of this 
plant in herbaria in the Territory of Hawaii, the above short description will 
have to suffice. 

Tetraplasandra oahuensis (A. Gray) Harms. 
Ohe mauka. 

beget eee OAHUENSIS (A. beh Posie in a et ge + aan TLL, 
(1898) 30.—Gastonia? oahuens yo. es (1854 6.—H, Mann 

As Am. Acad. VII (1867) 169. oes Oahue oot Seem. in Journ. Bot. 
VI (1868) 139;—Hbd. Fl. Haw. Isl, (1888) 153;—Del Cast. Ill. Fl. Ins, Mar. 

i si 184, 1s 
Leaves about 3 em long; leaflets 7 to 13, ovate or broad oblong, 5.5 to em long, 

2.5 to 5 em wide, on petiolules of 3 to 6 mm obtuse, coriaceous glabrous; ila beceniee 
compound umbellate, 3 to 5 pe uncles, 5 to 7.5 em long, either Se or poasis on a short 
rhachis of about 12 mm, each bearing an umbel of 16 to sp pedicels of 12 mm in length; 
calyx cylindrical 4 to 6 mm; petals Ss Be 6, — t 6 mm long; stamens 10 t . 15, half as 
ke ng as the ay with oo ant 3; ovary 5 to 6 celled dru upe ovoid ie short eylin- 

This species and a variety z. occur on the Island of Oahu on the a of 
Waiolani and Konahuanui back of Honolulu. It differs from the foregoing 

Species mainly in the drupe, which is cylindrical and truneate, while the former 
has ovoid drupes with conical vertices. 

It is a small tree about 20 feet in height and is peculiar to Oahu. The writer 
observed several trees at the head of Pauoa Valley and on the slopes of Kona- 
huanui. It is sparingly branching about 6 feet above the ground; the trunk is 
vested in a gray, smooth bark, and is about 6 to 8 inches in diameter. Accord- 

ing to Horace Mann, its native name is Ohe mauka or the mountain Ohe, while 

Reynoldsia sandwicensis is Ohe makai; the latter, however, is also known as Oke 
kukuluaeo. 

Tetraplasandra Kaalae (Hbd.) Harms. 

NUP RAEL ARANDA KAALAE (Hbd.) Harms in Engl. et Prantl Pfizfam. III, 8 Seostid 
—Triplasandra ogean ee Fl. Haw. Isl. (1888) 154;—Del Cast. Til, Fi. Ins 

ae Pacif, VI (18 tg 

Le 

oblong, 7 to 10 em long, 5 to fos og ’ wide, on petiolules ote 12 to 24 mm, ident 
helinictc, rounded and inp iano at the base, thick coriaceous, glabrous under- 
neath, dark green; appear saad oe oe 8 to 5 age ay rising from a short 
common rhachis, ree 4 to 6.5 em lon mbel of a 12 rays of 2.5 to 3.5 

om Or more long, t ese again aunbellats reg 10 ‘6 = ot oe “ 8 to 12 mm; ealyx 
obeonical, glabrous, 2 mm; petals 6 at last expanded, 6 to 8 mm; stamens three times as 
many as petals or less, 18 6 12; ovary 4- rarely 3-celled; stigmas sessile on a conical apex 

This tree was first collected by Hillebrand on the summit of Mt. Kaala of the 
Waianae range on Oahu at an elevation of 4000 feet. It is, like the two fore- 

going species, a small tree 12 to 16 feet in height and of no economic value. 
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PLATE 139. 

TETRAPLASANDRA MEIANDRA (Hbd.) Harms, var. §. 
‘ruiting specimen, much reduced. tm] : 



Araliaceae. 

Tetraplasandra meiandra (Hbd.) Harms. 
(Plates 137, 138, 139.) 

"ncaa ese plreeme MEIANDRA (Hbd.) pe in Eng. et Prantl aioe. Itt, % 
(1898) 30. lial opete ye meiandra Hbé . Haw. Isl. (1888) 152 oe Cast. DL 
Fl. Ins. Mar. Pacif. VI (1890) pee is ndra Waimeae (Ww wra) Heller 
Pr ataw, Ist. (189 7) siete 2 pleurum (?) Waimeae Sedhegicoh in Wark (1873) 
158. (Wawra’ S specific e Waimeae should hold good on nt of priority, 
but as there is already a pent with that name in Tetraplankn aha. Hillebrand’s 
meiandra is here eat sr 0.) 

Leaves 3 to 4.5 em long, the petiole yest at the base and clasping; leaflets 7 to 
13; inflorescence umbellate oa variable: her the Seen at the end of = hse 5 ter- 
minal peduncles (simply umbellate, but shrubs), or at the en say of which 
proceed from the ends of 3 to 5 kee ee latter a united by a common ‘aaa 

; to 8 mm lon 0 
the flowers expand; calyx feria ovate or obovate, with a short denticulate or 
undulate border; petals 5 to 8, triangular or linear lanceolate; stamens as many, oe 
or as long as the petals (in one variety only). Ovary 2 to 6 celled; stigmas 
sessile on the conical vertex, or, when i to 6, raised on a short stylopod, drupe ey lindrieal, 
ovate, oblong, or obovate, or subglobos 

Hillebrand, in his Flora of as peer Islands, says in a fovt note on 
page 152: 

‘Under this collective species I have united the following forms, which are 
exceedingly rare, each corresponding to a single or a few individuals, found in 

closely-cireumscribed localities. ’’ 
He then describes six varieties, as follows :— 

Stigmas 2, rarely 3. 
a. 7 to 12 leaflets. 

B. 7 to 9 leaflets. 
y- 11 leaflets. 

Stigmas 3 (4). 

8. 7 to 9 leaflets. 
Stigmas 3-4-5. 

e. 9 to 13 leaflets. 
Stigmas 4-5-6. 

Leaflets as in 8, drupe ovoid. 
The above key to the varieties of this species can not be relied upon, as one 

may find plants with only 2 stigmas and 13 leaflets, and plants with 4 stigmas, 
6 stamens and 9 leaflets. The specimens from Oahu are more or less shrubs, and 
have rather long rays or peduneles, while the plants from the other islands are 

always trees, and have rather short rays. It is unfortunate that Hillebrand did 
not define them more clearly. However, complete material is not always possible 
to obtain, and therefore an exact diagnosis not always possible, as the stamens 

play an important part in the identification of this very variable species. 
Only such variations are here cited as are trees, and the writer is sorry to 

State that, owing to incomplete material from other varieties occuring in the 
Kohala Mountains, Hawaii, and West Maui mountains, certain trees are here- 

with omitted. They are, however, all referable to Tetraplasandra meiandra. 
It is the writer’s intention later to monograph this interesting family. 

On Hawaii on the lava fields of Puuwaawaa, North Kona, grow a few speci- 

347 



PLATE 140. 

REYNOLDSIA SANDWICENSIS A. Gray. 
Fruiting branch 



Araliaceae. 

mens of a tree which may be referred to Hillebrand’s var >. It is a medium- 
sized tree 35 feet or so in height, with bright-green imparipinnate foliage. The 
inflorescence, which is compound umbellate, arises usually in the axil of the two 
uppermost branchlets. 

On Maui, on the lava fields of Auahi, situated on the southern slopes of Hale- 
akala, grows a beautiful tree which has to be referred to variety 3, though differ- 

ing from the plants on Lanai; the drupes of var. 8 resemble very much var. ¢ 

which see. It is a handsome tree of 50 feet or so in height, with a trunk of almost 
two feet in diameter. The trunk is perfectly straight and vested in a smooth 
gray bark. The branches are thick and ascending, bearing at their ends large 

leaf-whorls, underneath which are umbels with small greenish flowers. 
The writer found many varieties from new localities, such as Haleakala, 

West Maui, Kau forests, Kohala Mountains, ete., which all come under Tetra- 
plasandra meiandra; while Hillebrand’s varieties came mostly from Oahu. They 
are, however, not quite so rare as Hillebrand thought them to be; the forests 
have merely been opened up nowadays by ditch trails, while in Hillebrand’s 
time the rain forests were almost inaccessible. 

Varieties of the above species occur both in extremely wet forests and in ex- 
ceedingly dry or mixed forests. It is in the latter regions that they reach their 
best development. They are there associated with Pterotropia, Alectryon, Pelea, 

Xanthoxylum, Hibiscadelphus, ete. 

Variety ¢,. which is here illustrated, grows in the forests of Kau above Naa- 
lehu on Hawaii. Hillebrand’s plant came from the woods of Hilo, where it was 
collected by Mr. J. Lydgate. In Kau it is a medium-sized tree, 35 feet in height, 
with a rather short trunk and large, stout, ascending branches; the leaves are 

over a foot long and consist of 7 to 13 leaflets; the inflorescence is a compound 

wmbel with usually five rays, each ray bearing an umbel of 5 to 16 peduncles, 

each peduncle having again from 5 to 12 pedicels half an inch long, petals 7, 

stamens as many; the ovarian portion is ovoid and has a conical vertex with four 

stigmas raised on a minute stylopod. 
As far as known the natives made no use of this tree. Its wood is white and 

soft and of no value, as is the case with all the rest of the species belonging to 

this genus and those closely allied to it. 
Varieties of this species grow also above Awini in the rain forests of Kohala, 

Hawaii; in the mountains of West Maui, on the ridges of Honokawai; on the 

summit ridge of Lanai, Haalelepakai; in the Punaluu Mountains, and Kona- 
huanui on Oahu, as well as in Niu and Wailupe Valley of the same island. On 

Molokai, it grows in the forests of Kamoku; in the swamp forest on the wind- 

ward side of Haleakala a new variety is not uncommon. The species and its 

forms grow at altitudes of from 1000 to 4000 feet, and are either small shrubs 

or medium-sized trees in the wet forests, and larger trees in the dry regions (on 

lava fields). 
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PLATE 141. 

See REYNOLDSIA SANDWICENSIS A. Gray. a Fruiting branch pinned against trunk of tree; diameter of the latter 2 feet; growing on t 

land of Kapua, South Kona, Hawaii; elevation 1800 feet. 
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Araliaceae. 

REYNOLDSIA A. Gray. 

Calyx border = undulate. Petals 8 to 10, linear-lanceolate, valvate in the bud. 
Oy 8 to 10 Stamens as many Spee and somewhat shor ter. vary 10 or 15 to 22 celled. 

Stigmas arranged in ircle around the very short, thick style. Drupe globose, some 
what fleshy. Py icnks takes rally compressed, chartaceous or crustaceous. Embryo small 
at the apex of an even fleshy ah Spee ea rmed, nating trees. Leaves large, impari- 
pinnate, with 3 to 9 bod or cordate sinuate-crena ate r (in the species not from Hawaii) 
entire lea flets; exulipela Flowers puoeaias: aanbellete on the alternate branches of a 
terminal panicle. Br ct iets linear. 

A genus of three species, one inhabiting Tahiti (R. verrucosa Seem.), one 
Samoa (Savaii) (R. pleiosperma A. Gray), and the third our islands. 

Reynoldsia sandwicensis A. Gray. 
ve, or Ohe maka. 

(Plates 140, 141, ene 

REYNOLDSIA SANDWICENSIS A. Gray U. S. (1854) 724, pl. 92;—H. Mann Proe. 
Am. ere Vit (1867) 169; A Wawse in " Blies (18738) 142; —Hbd. Fl. Haw. Isl. 
(1888) 156;—Harms in Engl. et Prantl Pflzfam. III, 8 (189 8) 30.—Eschweileria 
Sandwicenss Durand Ind. Gen. 167;—Del Cast. Ill. Fi. Ins. Mar. Pace. VI. (1890) 

Leaves about 3 dm long, glabrous, the poe goign ae toothed at the nota 
Lase — to Hillebr. but not in the = ns); leaflets 7 to 11, ovate to 
cordate, 7 to 10 em x 5 to 8.5 em on petiolu aise re 2¢ ened cis er pair of icafleti and 
4 em in "tie lower pair, A woe or bluntly acuminate, gpretir ts or sinuate crenate, stiff 
membraneous, light green, glossy; ee of 3 terminal peduncles, rising from a 
short common rha chis, each out ne o 20 ¢ ae = ee oe the base upward, 
the branches horizon tal, 4 to m pe to 9 em when in fruit, and 
Tacemose umbellate in their aipee halves, with h pedieels a s. to 12 mm; ealyx obconical 
bide ang 2 to 3. mm; petals 8 to 10, abo ut 6 ong, cohering; ovary 8 to 10 ian 
wholly inferior; drupe lobose 6 to 8 mm in cies ribbed when dry; pyrenae crustac 
ous, With smo oth & 

The Ohe is a very peculiar Hawaiian tree, which sheds its leaves in the winter 

months and flowers before the reappearance of the leaves in the early summer. 
When bare, it resembles somewhat the Wiliwili, which also sheds its leaves dur- 

ing the rainy season. 

It reaches a height of from 15 to 60 feet and develops thick and often short 

trunks with bluish-gray, smooth bark, and a spreading crown with straight as- 
¢ending branches. The leaves, which are about a foot long, consist of 7 to 11 

leaflets, heart-shaped at the base. The flowers are arranged on stiff, erect term- 

inal peduncles, rising from a short common rhachis, branching from the base 

upward, and racemose-umbellate in the upper half. 
It is peculiar to the very dry districts of the lowland zone and especially on 

aa lava fields, where the heat is intense and rain is very infrequent. The trunk 
exudes a very thick resin or gum which is of a clear yellowish-golden color. 

On Maui it is not uncommon on the lava fields near Ulupalakua on the south- 

ern slopes of Haleakala, as well as on Molokai, where it can be found at the 

western end at Mahana in gulches, and on the heights above Kamolo, associated 
with Dracaena aurea (Halapepe). On Hawaii, on the lava fields of North and 
South Kona, it reaches its best development, trunks with a diameter of 1/2 to 2 

feet being not uncommon. It also crows on Lanai on the slopes above Manele 
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PLATE 142, 

REYNOLDSIA SANDWICENSIS A. Gravy. . 
ava fields of Kahikinui, southern slopes of Mt, Haleakala, Island ot 

Mani. Elevation 1500 fee 

Growing on the lez 



Araliaceae. 

and Kalama in company with a variety of Santalum Freycinetianum (Sandal- 
wood). Owing to the softness of the whitish wood, it is of no commercial value. 

The gum or resin which the tree is capable of producing was used by the natives 

for various purposes. 

The wood was used for making the kukuluaeo, or stilts, employed by the old 
Hawaiians in a game by that name, and it is spoken of as the ‘‘He ohe kahi laau 
hana ia i mea kukuluaeo.’’ 

In Tahiti the name ‘‘Ofe’’ is applied to a tree of the same family to which 
our Reynoldsia belongs. 

PTEROTROPIA Hbd. 
_ (Dipanax Seem. ) 

Calyx border slightly oan and is pins ashi Petals 5 to 9, valvate in the 
bud, isk: cohering or finally spreading. Stam as many as petals, shorter than the 
latter; anthers ovate to a Ovary 2 to 5 sated: stigmas sessile on the top of the 
conical vertex or = on a conspicuous style. rupe somewhat succulent, ovoid or 
sub-globose, with conical apex, Sonnh a ot angular, ringed above, below or at the middle, 
or at the base by phe calycine border and naked above. Pyren ae with a thin endocarp, 
ovoid or slightly compressed, with a broad back and a prominent ridge on either side.— 
Trees with glutinous sap. Leaves alternate, large, impari-pinnate, with 13 to 21 ovoid 
or oblong entire leaflets, with a scattering scaly or stellate pubescence, but gee tecrr 
glabrous. Inflorescence terminal and lateral; flowers umbellate-r acemose on the umbellate 
racemose branches of a = with a short rhachis. Pedicels not aeeeaibink peers 

0 he name Dipanax is not as old as Mann’s section name Pterotropia 
and the latter is iieteters: sean ed.) 

A Hawaiian genus of three species. Tall or medium-sized trees with 
straight trunks and smooth bark. Easily distinguished from all other Hawaiian 
Araliaceae by their leaves, which reach a size of over three feet and have from 

9 to 21 leaflets, and their large inflorescence, which is racemose-umbellate and 
drooping below the leaf-whorls, often two feet and more long; in P. gymnocarpa 

apparently above the leaf-whorls. 
The native name for all three species is Ohe ohe. They are peculiar to the 

dry districts, with the exception of P. gymnocarpa, which occurs in the rain 
forest 

The only distinguishing character between P. Kavaiensis (Mann) Hbd. and 

P. dipyrena (Mann) Hbd. is the number of stigmas. In Hillebrand’s key to the 
Species he also mentions the definite number of leaflets, which, since, more mate- 

rial is at hand, can no longer be relied upon. 
Specimens of P. dipyrena collected by the writer in Kau have 21 leaflets, 

which are truncate, and flowers with 2 to 3 stigmas. The same number of leaflets 

and stigmas occurs in plants from East Maui on the southern slopes of Haleakala 
on the lava fields of Auahi, and also on plants back of Ulupalakua. 

As the number of stigmas varies in that species and differs mainly from the 
Kauai species in the fact that they are sessile, the writer is almost persuaded to 
unite them both under P. dipyrena. : 

The character of the fruit as given in Hillebrand’s Flora regarding the two 
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PLATE 143. 

ROTROPIA GYMNOCARPA Hbd. 
One- a uf natural size. Fruiting specimen. 



Araliaceae. 

species in question is also uncertain, since drupes ringed above and below the 

middle can be observed in P. Kavaiensis; the drupes of P. dipyrena are ringed 
above the middle only. 

KEY TO THE SPECIES. 
Drupe ringed at the pete 

Stigmas 2 a 3, IS Se She ev ee ae Ls ee ee ee P. gymnocarpa 
pie Hinged either above or below or at the middle. 

Stigmas 2, 3 ze We HOMSLIG vs '5-s sv ahiane Shee Ee ST © ARSON See EIT ee P. dipyrena 
Stigmas 4 i) 0O0e CODSPICUGUS BLYIC (15 Pre aa ee eee P. Kavaiensis 

Pterotropia gymnocarpa Hbd. 
(Plate 143.) 

PTEROTROPIA GYMNOCARPA Hbd. Fl. Haw. Isl, (1888) 151;—Harms in Engl. ~ gee 
Pfizf De Ss. zfam. III, 8 (1898) 31 oe tapleurum gymnoc arpum 1 Cast. M11. In 
cae Pac. VI (1890) 183.—Dipa nax gymnocarps Heller Pl. Haw. Isl. cass) s70. 

em ia. 4.5 to 8 em wide, ovate oblong, the lower A sae diminishing i n size on glean 
of 2 to 18 mm, obtuse or obliquely a —— ded base or unevensided, char 
taceous to coriaceous, glabrous under eath, shining shar: : runesia of panicle ‘rather 
ot with 3 to 5 umbellately eeavatine primary cdpgenes: = 10 to 20 em, the flowers 
a m 

the eg about 8 mm in length; ovary 2 to 3 celled ia one er the weiitants piers. all 
ovaries are two celled, one of which is abortive); stigmas sessile; drupe globose (accord- 
ing to Hillebr.) or oblong-turbinate in the writer’s specimens, 1 ea 15 mm ae. and 
about 7 mm in dia meter, nearly entirely free and naked, the adherent calyx forming a 
65 sad at its base; pyrenae thin papery, ovoid, peaked above and faintly notched I below 

This is a small or medium-sized tree reaching a height of 15 to 30 feet. It 

differs from the other two species in its smaller leaves and leafiets, which be- 

come quite glabrous when old, while only the very young branchlets are mealy. 
The branching habit is similar to Oahuan species of Tetraplasandra, 

rather than Pterotropia, and it is otten mistaken for such at first glance. It 

inhabits the main range of Oahu, to which island it is peculiar. It is, however, 

easily distinguished from Tetraplasandra by its rather dark foliage. 

Fine trees may be found in the forest on the windward side of Punaluu and 

above Kaliuwaa valley at an elevation of 2000 feet or more, usually along 

Streambeds and in gulches. It is associated with Pelea sandwicensis, Euphorbia 
Rockii, Hibiscus Arnottianus, Syzygium sandwicense, Elaeocarpus bifidus, Pit- 
tosporum, ete 

On Mt. Olympus at the head of Palolo Valley near the summit ridge fine 

trees may be observed; also on Mt. Konahuanui of the same range. The biggest 

trees occur in the Punaluu Mountains of the Koolau range. Hillebrand’s 

specimens came from Niu Valley. This tree is in every respect a Pterotropia 
but in habit, as it does not reach the height of the other two species, which is 
sometimes 60 to 80 feet. 

The trees from Mt. Olympus have a two-celled ovary, while those from other 
localities are three-celled. The inflorescence is not drooping, but almost erect 
above the leaves 
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PLATE 144. 

PTEROTROPIA DIPYRENA (Mann) Hbd. 
Showing fruiting specimen. Much reduced. 



Araliaceae. 

Pterotropia kavaiensis (Mann) Hbd. 
Ohe ohe. 

PTEROTROPIA KAVAIENSIS (Mann) Hbd. Fl. Haw. Isl. aa tiay. 150;—Harms in Engl. 
8 Seema eta III, 8 (1898) 31.—Heptaple (Pterotropia) ee 

Acad. ce (1867) 168;—Del Cast. TI Ill. Fl, Ins. Mar. VI. Pro Am 

(1890) 183, —Agalma kavaiense Seem. Revis. Hederac. (1868) 103. Dipienk 
kavaiensis Heller P). mane Isl. (1897) 871. 

Leaves impari-pin sec ios 9 dm rire peo es? 11 = 21, ovate oblong, 7 to 19 em 
long, 4 to 8 em wide, S petinten of 2 to 15 mm (the 1 upper pair of leaflets ot 
Sessile in some specimens, the lowest pair of ‘leaflets satak smaller than the others, but 
on the longest pétioluies): seuatiate or rounded at the apex, rounded or truncate * the 
base, coriaceous, sprinkled above, densely mongers underneath; panicle large and 
ample, its 5 primary branches 1 to m long mostly alternate on a common Bidovcsie of 5 to 
“7 em, the secondary branches 4 ef x em, mostly aitennais: ie als 6 to 7, rarely 9, esrag 
tomentose especially in the bud; ovary generally 4- celled, or 3 to 5 celled, stigmas o 
distinet stylopod of 1 mm; drupe arent about 12 mm, ringed below, at, or above the middle, he pyrenae chartaceous. 

This species differs very little from P. dipyrena, and is only distinguishable 
from the latter in the raised stigmas, the number of which is usually four in 
P. kavaiensis and two to three to four in P. dipyrena. The characters of the 
leaves can not at all be relied upon, the leaflets of P. dipyrena varying from 
linear oblong to ovoid, and are either cordate, truncate or rounded at the base, 
on petiolules of about 1 mm to 30 mm; the stigmas are more or less sessile in 
P. dipyrena. 

Pterotropia kavaiensis, in the writer’s mind, should be united with P. dipy- 
rena, but as only one good flowering specimen from one locality is at present in 
his possession, he defers such action until the future, when more complete mate- 
rial shall be at hand. 

The Ohe ohe of Kanai is a very beautiful and symmetrical tree reaching a 
height of 50 feet and occasionally more, with a trunk of over one foot in diam- 
eter. It divides near the top into a few ascending stout branches, at the end of 
which are large leaf-whorls. The crown is flat and is about one-fifth the height 

of the tree. When growing, crowded by other trees, it branches 10 or 15 feet 
above the ground and is not as symmetrical as trees growing apart. It is a tree 
which inhabits the mountains on the leeward side of Kauai, above Waimea, in 
the dry regions at an elevation of 2800 to 4000 feet. 

Its associates are Bobea Mannii, Cryptocaria Mannii, Cyanea leptostegia, 
Tetraplasandra Waimeae, Metrosideros, ete. It ean be recognized from afar, as 
it usually towers above the trees surrounding it, giving the landscape a peculiar 

aspect. 

The wood of the Ohe ohe is white and rather soft. 

Pterotropia dipyrena (Mann) Hbd. 
Ohe ohe 

(Plates 144, 145.) 
PTEROTROPIA DIPYRENA (Mann) Hbd. Fl. Haw. Isl. (1888) 150; Harms in Engl. 

isis Pfinticu. III, 8 (1898) 31,—Heptaple a (Pterotropia) — —. Stann 
A Acad. VIL (1867) 160.—Dipanax Mannii Jou vi 

qi 1868) 41; ere Cast. Ill. Fl. Ins. Mar. Pace. VI (1890) ree Haller Pl. is 
Isl. (i897) 870 

307 



PLATE 145. 

PTEROTROPIA “ao (Mann) Hhbd. 
Ohe 

Gr 2 E ‘rowing at an elevation of 4500 feet omen Ms lapatatena on the southeastern slopes of 
Mt. Haleakala, Mau 



Araliaceae. 

Leaves 36 to 100 em long, composed of 15 : z. pea 3 ee greatly in size 
and shape, usually ovate oblong 8 to 21 em long, 4 t m wide, cordate, truncate or un 
evensided at the base, acuminate at the apex, the iat vais of loaflota at about the middle 
of the = ; the lowest pair the Gite but shorter, on short petioles in the aller 
leaf-for and on petioles of often 25 mm in the large leaf forms, glabrous ava: yo 
"cage ‘belo ow; panicle very large almost one meter long (in the Kau, Hawaii, speci- 
mens, but about "36 em in some of the Maui ares rising from a common rhachis of 
sometimes 15 em, with 8 drooping rays, each ray o 7.5 dm long, covered with a brown 
tomentum, the secondary branches 4 to 10 em iite Siac, the flowers racemose and 
subumbellate on pedicels of about 1 em, bracts short triangular; calyx small with an 
undulate border; petals 6 to 8, 12 mm nia lanceolate, cohering, but finally free; Arges 

+ 

ed 8, anthers white; drape ovoid to subglobose, ringed w with the calyx border abov the 
dle, stigmas 2 or 3 or 4, slightly raised or sessile on a conical disk; pyrenae sorens 

ous insepara able. 

The Ohe ohe of Maui and Hawaii is like that of Kauai, a stately tree 50 to 60 
feet and sometimes even 80 feet in height. It has a straight bole for 30 feet or 
more, with few stout ascending branches. The trunk, which is clothed in a whit- 

ish-gray smooth bark, is often a foot or more in diameter. The tree was first 

described by H. Mann, who collected it on the Island of Lanai, recording it as 

a small tree 12 to 20 feet in height. It has since been found on Maui and Ha- 
wali. It is, however, still most numerous on the southeastern and strictly south- 

ern slopes of Mt. Haleakala, Island of Maui. In the former locality above Ulu- 
palakua it is the only species alive, as can be seen in the picture, all the rest of 
the vegetation having been killed by cattle, goats and sheep. 

On the lava fields of Auahi, district of Kahikinui, the writer found some very 
big trees in company with Pelea multiflora, Bobea Hookeri, Alectryon macro- 
coccus, Xanthorylum sp., Tetraplasandra meiandra, and many others. It is more 

or less peculiar to the dry districts, but is also not uncommon in the rain forest 
on the northeastern slope of Haleakala along the Kula pipe line trail, especially 
on the crater of Puukakai at an elevation of about 4500 feet. 

On Hawaii it has been found by Hillebrand in the dry district of Kawaihae- 
iuka, but could not be located during a visit made by the writer in that locality, 
though the writer was fortunate, however, to find it in the forests of Hilea in 
Kau, the most southern point on the Island of Hawaii, at an elevation of 2000 

feet. In this latter locality oceur the biggest trees of this species, while in the 

Kaiholena Mountains, elevation 4000 feet, of the same district, the trees are 
smaller and resemble the deseription (outward appearance) given by Mann of 

the trees which he found on Lanai. 
The wood of the Ohe ohe is rather soft and of no particular value. It is a 

hardy tree and can stand the ravages of cattle and other enemies better than any 
other Hawaiian tree. 

CHEIRODENDRON Nutt. 

Bs Calyx saci with 5 short teeth. Petals 5, valvate in the bud, triangular. Stamens 
© shorter than the petals, anthers ovoid. Ovary 5 to 2 celled, stigmas sessile on & 
conical elevation of the eae or somal = a thick and short style. t A 

en dry, with somewhat fleshy exocarp; pyrenae laterally Aira 
Albumen ey en, not wrinkled, fleshy to ae —Glabrous unarmed trees. Leaves one 
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Araliaceae. 

digitate with 3 to 5 a an: agro ae entire or toothed. Flowers umbellate on the 
ultimate division of a terminal or lateral panicle, with opposite horizo a branches, 
which are articulate at ail one and below the calyx. Bracts small oppos 

A genus of two species peculiar to the Hawaiian Islands, oe meee to 

Nothopanax, a genus occurring in New Zealand, Samoa and Tasmania. Notho- 

panax samoense Gray is called Tane-tane by the Samoans. 

KEY TO THE SPECIES. 

weneel- a too, toneer thin broad... 020.2. ssee. 1c Or op nes Ch, Gaudichaudii 
Leaflets 3, broader PER ONE Mai ities cas eee ene aa ee eae Ch. platyphyllum 

Cheirodendron Gaudichaudii (DC.) Seem. 
Olapa, or Kauila Mahu on Kauai. 

(Plates 146, 147.) 

ese gee GAUDICHAUDII (DC.) Seem. Journ. Bot. V. (1 ig) 236;— Hbd. 
Haw. Isl. (1888) 148;—Harms in Engl, et Pran ue Pfizfam. III, 8 (1898) 48.— 

Pesce? Gaudichaudi DC. Prodr. IV (1830) 253;— hs et Arn. Bot. es 
(1882) 84;—Endl. Fl. Suds. Sieg no. tt =—Del Cas Ill. Fl. Ins, Mar. Pac 
I (1890) 181.—Aralia trigyna Gaud. ae Uranie ae ve appeared 

(1854) 719, t. 90;—H. Mann Proe. Am. eee Vt od 168; Ware in 
pete ao 142,—Cheirodendron trigynum (Gaud.) Heller Haw. Isl. 

Had Giadichwia ’s Botany of the Voyage Uranie appeared really in 1826, as 
indicated on the title page, Heller’s combination would hold good; Gaudichaud’s 

description, however, appeared in 1830 after the publication of the species by 

DeCandolle in his Prodromus (1830). 
Leaflet o 5, the outer ones smaller, once ovate, oblong or obovate, the margin 

generally ie ned and toothed or serrulate, with a gla nd in the notch of each serrature, 
or entire (in specimens from the Punaluu m pate Oahu) with no signs of any denta- 
ates “oben to coriaceous, glabrous, shining above; panicle oT : shorter 

a e : t leaves, compact, to 5 nodes to the rhachis; flower mm greenish; 
pedicels 2 mm; petals Hep ovate 2 t¢ m, soon caducous; st aaa — as long; 
Ovary generally 3 ce or 4 celled, rarely 5 celled; — short and thick, re- 2 4 
eine sessile or sebieciie: on a short stylopod; drupe ov oid 6 mm long, 2 to 5 angled 

en dry. 

Hooker et Arnott’s Panar? ovatum is Cheirodendron Gaudichaudi (DC.) 
Seem. var. 0. Hbd. Le. 

The Olapa, as the tree is usually called on all the islands, reaches a height 
of 40 to 50 feet and sometimes more. It derives its name ‘‘Cheirodendron’’ from 
the Greek (Keiros—hand and Dendron—tree) on account of its leaves, which 
consist usually of five leaflets, giving it the shape of a hand. It is one of our 
most common forest trees, and is always conspicuous in the woods by its foliage, 
which is constantly in motion, even if there is hardly any breeze. Its trunk is 
Sometimes two feet and even more in diameter, and is vested in a smooth, yel- 
lowish bark when growing in wet forest, and rough, scaly bark in dry districts. 
All parts of this tree, as well as of the Lapalapa, emit a very strong carroty 
odor when bruised, not unlike turpentine, and the wood of both species is said 

to burn when green. Several varieties are recognized which are peculiar to cer- 
tain sections of the various islands, and are as follows :— 
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Araliaeceae. 

var. g-—Leaflets 5 to 3, ovate sirens ge crenate or serrate; panicles short, 

styles 3, rarely 2 to 4. (HE. and Haw 

var. aeons generally 3, rarely - paste to sorbic, remotely dentate, 

ong common petiole, panicle large; stigmas 3 or 2. (W. Maui, Molo- 

oe i.) 

var. tele 3, entire, the common aa rather long; panicle large, open, 

panicle drawn out, stigmas 3 to (Koolau Range, Oahu.) 

var. §.—Leaflets 3, rarely 5, remotely and ae dentate, on beens short petioles, 

styles 3, 4 or 5. (Oa ahu, Koolau range; Mt. Kaala, and 

var. ¢.—Leaflets subentire, small, membraneous, styles 2 to 5. (W sels of Kauai.) 

The Olapa is most common on East Maui, in the middle forest zone on the 

slopes of Haleakala at an elevation of 4000 feet, and it is here that it attains its 

best development. As mentioned before, it is common on all the islands of the 

group at elevations from 2000 to 4000 feet. 

e performers of the native hula, or dance, were divided into two groups, 
the Olapa and the Hoopaa. The former, who undoubtedly derive their name 

from the Olapa tree, were those whose part in the dance was the agile one, who 

could best illustrate, by the graceful bending of their bodies, the motion of the 

leaves of the Olapa trees. From the leaves and bark the natives extracted a 

bluish dye, which they employed in dyeing their tapa, or paper cloth. 

Cheirodendron platyphyllum (Hook. et Arn.) Seem. 

Lapalapa. 
(Plate 148.) 

seca scmoeel PLATYPHYLLUM (Hook. et Arn.) Seem. Journ. Bot. V. (1867) 

Fae Bt hg Isl. (1888) 149 ;—Helle Pl, Haw. Isl. Sead h 869 ;— 

Hua i in Engl. antl Pfizfam. III, 8 (1898) 48.—Panax? platyphyll um Hook. 

et Arn. Bot. ge Ses “183 2) 84;—En di. Fl. Suds. (1836) no. pegs "Cast. = 

Fl. Ins. Mar. Pacif. VI Soonl 182. —RHedera platyphylla A. Gray B 

(1854) t. 91;—Mann Am. Acad, VII (1867) 168; Dwar in ek 
(1873) 1 

3, ae , broader than long, 4 to 8 em x 5 to 7.5 em, mucronate or suddenly 
and shortly acumin runeate at t e, or so es te, entire or shortly den- 

te or almost sinuate-dentate (Waialeale, Kauai, plants), with thick ned margin, coriace 

ous and ing, o pg spreading petioles about ; common petiol to 8 

ong; panicles single, or thre ther, very = ba bag mi em pepe oa 
bellets 7 flowered, the pedicles 2 to 6 m tigm ony 
curved or truncate, triangular very short ees ak ae losea: aoe pared 

mm in diameter, 5 to 4 angled when dr 

The Lapalapa, somewhat smaller than the Olapa, is a very handsome tree, 
though by far not as common as the latter, as it is only found on the high 

plateau of Kauai up to the summit of Waialeale, and on the Koolau mountain 

range of Oahu. It is easily distinguished from the Olapa by its leaves, which 
are much broader than long and are on long, spreading petioles with only three 
leaflets. What has been said of the Olapa in regard to the constant motion of 

its leaves applies also to the Lapalapa. 

It is confined to the Islands of Kauai and Oahu and inhabits the very wet 

or rain forests at an elevation of 4000 feet up to 5000 feet; it hardly descends 

lower than 3000 feet. It thrives best in swampy ground, and is a common fea- 
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CHEIRODENDRON PLATYPHYLLUM age et Arn.) Seem. 
Flowering branch, reduce 



Araliaceae-Epacridaceae. 

ture of the vegetation on the high plateau of Kauai, bordering the extensive open 
bogs of Kauluwehi, Alakai, and Lehua makanoe. At the summit of Waialeale it 
is a small tree or rather shrub, with almost sinuate leaves. At lower elevations 
the leaves are entire. It is associated with Pelea, Dubautia (the high mountain 
forms), Labordea, Lobelia Gaudichaudii, Scaevola glabra, ete. On Oahu it is 
confined to the summit ridges of the Koolau range, especially Konahuanui, and 
has also been found on Kaala of the Waianae range. 

The wood of the Lapalapa is whitish, with a yellow tinge, and is said to burn 
when green. 

EPACRIDACEAE. 

The family Epacridaceae has only a limited distribution. The bulk of its 

species is to be found in Australia and Tasmania, with quite a number of genera 
in New Zealand. The family possesses 21 genera of which 273 species occur in 

Australia. Of all the 21 genera only one genus with one subgenus is not to be 

found in Australia or Tasmania. A few endemic species occur in New Cale- 
donia and the most southern part of South America, besides a few species of 
large genera in India and the Malayan-Archipelago. Here in the Hawaiian 
Islands we have two species represented, of the subgenus Cyathodes, formerly 

recognized as a genus, but now a subgenus of Styphelia by Drude. 

STYPHELIA Sol. 

Corolla campanulate, funnel-shaped or tubular. Stamens enclosed in the tubes 
the strain: anthers hardly visible, or exserted on long filaments. Style longer than th 

a sm i i d of 5 rh s ame . 1st a Oo 

5-celled, rarely through = 3- or 2-celled. Fruit a berry or drupe.—Shrubs or low t 
pears usually broad or narrow lanceolate, i bcgmondaes elliptical leaves, the flowers single, 
xillary, or in racemes, with 2 to several bra 

This is the richest genus in the family Epacridaceae of which the largest 
number of species belongs to Australia. The Hawaiian species St. Tamevameva 

and St. Grayana come under the fourth subgenus Cyathodes which may be de- 

seribed as follows: 

Subgen. Cyathodes Lab. 

Calyx surrounded by many bracts; corolla funnel- shaped, its tube ha rdly protruding 
from the calyx, inside and at the throat without glands and beardless; stamens enclosed; 
ovary 5-10 cel 

e subgenus Cyathodes occurs in Tasmania, New Zealand, and in the Ha- 

Waiian Islands with two species. 

Styphelia tameiameia F. Muell. 

Pukeawe or Puakeawe. 

STYPHELIA TAMEIAMEIA F. Muen, Fragm. VI. (1867) (55;—Drude in Engl. et Prantl 
atho tamei (1826) Pitan EV 4. naea I. sad 

529;—Endl. Fi, Suds. eae) 170. No. 1070; a he "paae Vir 1839) 741; 
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Epacridaceae. 

Th. Nuttal in Transact. Am. Phil. fs VIII. (1843) 270;—A. Gray 
Proc. Am. Acad. V. (1862) 325;—Mann Proc. Am. Ae. VII, (1867) 188;— 
Wawra in Flora (1873) 59;—Hhbd. FI. aw: Isl, (1888) 272;—Del Cast. Ill. Fl. In ns. 
Mar, Pac. VII. (1892) 294;—Heller Pl, Haw. Isl. in ‘Minnes: Bot. Stud. Bull. TX. 
(1897) 872. 

Leaves stiff coriaceous, linear or oblong 8-12 mm long, 2-4 mm broad, on broadish 
petioles of less than 1 mm, acute or somewhat obtuse, shortly mucronate, cuneate or some- 

obtuse coriaceous; corolla whitish, 3 mm long, the tube included in the calyx, the acute 
lobes % the length of the tube, with 5 lines of hairlets running down the tube; anthers 
oblong, obtuse, subexserted, about as long as their filaments; dise small; _ 5-8 celled; 
style as long as the ovary, thick tapering; drupe globose 4-6 mm in diam red, white 
or pink, rather dry; seeds ovoid, with thin testa; embryo axile two-third rs ‘length of the 
mealy albumen, the radicle searcely distinguishable from the cotyledons. 

The Pukeawe, or as it is also called Maiele, Puakeawe and Kawau on Lanai, 
is a shrub in the lower elevations, but becomes a small tree 10-15 feet in height 
in the upper regions at 6000-7000 feet elevation. The trunk is rather twisted 
and vested in a finely corrugated brown bark; the tallest specimens were ob- 
served by the writer on the upper slopes of Mt. Hualalai on Hawaii at an eleva- 
tion of 6000 feet. The species occurs on all the islands of the group and ean be 
round at all elevations. The species besides being found in Hawaii exists also 
in Tahiti and Eimeo of the Society group. 

Interesting legends are connected with this plant in Hawaii; it was a favorite 

of the Kahuna or native priest. David Malo, the Hawaiian historian, tells us 

that it was used in incremating the body of any one who had made himself an 

outlaw beyond the protection of the tabu. Dr. N. Emerson gives an interesting 

explanation of this procedure of incremation. He also says: ‘‘When a kapu-chief 

found it convenient to lay aside his dread exclusiveness for a time, that he might 

perhaps mingle with people on equal terms without injury to them or to himself, 
it was the custom for him and according to one authority those with whom he 
intended to mingle joined with him in the ceremony—to shut himself into a 
little house and smudge himself with the smoke from a fire of the Pukeawe 
shrub. At the conclusion of this fumigation a priest recited a Pule Huikala— 
prayer for a dispensation. 

The Pukeawa is familiar to all who have been at all in the Hawaiian forests, 
especially around the Voleano of Kilauea on Hawaii where the plant is very 
common in company with the Olelo berries. It is very striking on account of 
its heath-like appearance, and the white or red dry berries. On the high 
mountains at from 10,000 feet elevation up to the limit of plant growth occurs 
another species, which is a shrub. Its scientific name, which was Cyathodes 
imbricata Stschegleew, will have to be changed, as there is already a St. im- 
bricata in that genus as a synonym, and therefore will be known from now 02 
as Styphelia Grayana (Stschegleew) Rock. 
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MYRSINACEAE. 

The family Myrsinaceae consists of 32 genera and about 770 species. The 
family is a distinetly tropical one and is distributed over the whole world. In 
the eastern hemisphere it ranges from the island of Tsu Sima, Korea straits, 
to Victoria in Australia, and in the w estern hemisphere from Florida to Argen- 
tine. 

In the Hawaiian Islands only two genera are represented, Suttonia and Em- 
belia, the former occurs outside of Hawaii only in New Zealand and has arbores- 
cent forms, while the genus Embelia has two species in these Islands, which 
are climbers, but consists of more than 92 species which have a wide distribution 
(Africa, India, Hawaii, Australia). 

SUTTONIA Hook. 

Flowers ceca pa te, 4 or 5-merous. Sepals shortly, or sacs mele smote or free 
t the base, imbricate or o open, with ¢ iliolate margins. Petals free, valvate or very obseurely 
baeicake broadl iy or a rely narrow- “ell iptical, or very rarely passe neha or subacute 
at the e apex, wit — or ciliate margins often punctate or lineate. Anthers usually 

han the peta = 
and papillose. Ovary ovoid style wa i or very stigma capitate and often 
fimbriate. Placenta 2-4 ovulate. Fruits globose or iat zs Pre d, crowned by the stigma; 
endocarp crustaceous to theca nie oo Lain: with the rudiments 0 the armen 
albumen horny, embryo eylindrical. shrubs with entire, very aca lea 
ie lateral, fasciculate in the pies of fallen eas es, few- Hewes ed. Flowers ell 

The Hawaiian species of the genus Suttonia form a section by themselves 

“*Subgenus Rapaneopsis Mez;’’ with pentamerous flowers. 

The Hawaiian Kolea were originally placed in the genus Myrsine by A. 
DeCandolle, and later transferred to the genus Suttonia by Mez. The whole 

genus consists of 17 species, 11 of which are endemic in the Hawaiian Islands ; 

of the remaining 6, 5 are found in New Zealand and one in Norfolk Island. 

Originally only four Hawaiian species were known and are described in Hiile- 

brand’s Flora of the Hawaiian Islands. Since then 4 were added by Mez, and 

3 distinct new species and 3 new varieties by the writer. H. Léveillé described 

10 new species of which 6 are now synonyms; one of his species, Suttonia molo- 

kaiensis, is a small leaved form of Siderorylon sandwicense. As the deserip- 

tion of the remaining ones is so vague, and material of them not in the writer’s 

possession, they are very dubious and are here ignored. 

KEY TO THE SPECIES. 

Leaves tomentose underneath. ensis oe ches glabrous, leaves 65 mM.......-...2seeceeserssserstt* : = bonsai 
nehes os with ferruginous tomentum, leaves 100 mm or moze ®. 

bees: Blabre 
Leaves thin, bhatt marginal nerve, petals markedly punctate. ...-- “ Petinesl 
Leaves large 210 mm, elon ngate elliptical, petiolate, hiccanerene ee es spathulata Leaves succulent, apacbaiaies 75 mm, petiole margine 
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Myrsinaceae. 

Leaves dark, chartaceous, pale veined, not punctate; drupe very 

small 3 mm, spheroidal... . 2.2... 60 cece eee eee reece eee ee cones . volcanica 

Leaves ovate to suborbicular, glaucous, margins revolute, style 

SUR ne ere eh isle oe 8 Cais ole. eneie yin een ele wre e me S. Knudsenii 

Leaves thick coriaceous, 100 mm long or more, reticulate, cuneate 

ee Oa MS ee he ie as hy ook oe eS oo oe ON ee ERA S. Lessertiana 

Leaves coriaceous, small, 24 mm, emarginate at the apex.......... S. Sandwicensis 

Leaves elliptical-oblong, petiolate, 50 mm long, strongly reticulate. 8. illebrandii 

Leaves sessile, very narrow, lanceolate, apex caudate, acuminate. . Ss. lanceolata 

Suttonia kauaiensis (Hbd.) Mez. 

SUTTONIA KAUAIENSIS (Hbd.) Mez Das Pfizenreich 9. IV. 236. (1902) 335;—Pax in 

Engi. et Prantl Pfizfam. IV. 1. (1908) 278.—Myrsine kauaiensis Hbd. Fi. Haw. Isl. 

(1888) 280;—Del Cast. Tl. Fl. Ins, Mar, Pace. VII. (1892) 227.—Heller in Minnes. 

Bot, Stud. IX. (1897) 873. 

A small tree 12 m in height; branches slender, glabrous; leaves pilose when young, 

glabrate when old, on petioles of 4-15 mm, oblong or oblong-lanceolate, shortly and obscurely 

acuminate at the apex or somewhat obtuse, reticulate on both sides, the adult leaves densely 

set with blackish minute dots; inflorescence of 1-5-7 flowers, bracts linear, 2-2.5 mm, th 

slender pedicels 5.7 mm, glabrous or pilose; flowers 3 mm long; sepals connate one-th 

their length, often covered with long hair at the dorsal side, ovate; petals elliptical, 

subrotundate at the apex, with elongate, brownish, or shortly linear dots; stamens Wl 

large, ovate-elliptical, somewhat acuminate anthers, slightly papillose; ovary glabrous, ovoid, 

style shert and thick, stigma obtuse, very obscurely 5-angular; drupe globose, 4 mm. 

This species was first collected by V. Knudsen (no. 191) of Kauai. It grows 

in the outskirts of the forests of Halemanu and Kaholuamano on Kauai. Specl- 

mens which evidently belong to this species were collected by the writer 1n the 

type locality (Halemanu) flowering (no. 1567) Febr. 14, 1909; and in Milolii 

gorge (no. 2355) Febr. 26, 1909. In this latter form the young leaves are 

membraneous and puberulous; without flower or fruit. 

The typical Suttonia kauaiensis was collected in the forests of Kaholuamano, 

at an elevation of 3800 feet, flowering March, 1909, (no. 2359). The pedicels 

are glabrous, as well as the flowers, with the exception of the ciliate margin 0 

sepals and petals; the leaves are subemarginate at the base. 

Suttonia Wawraea Mez. 

SUTTONIA WAWRAEA Mez Das Pfizreich 9. IV. 236. (1902) 335.—Myrsine Gaudichaudii 

var, hirsuta Wawra in Flora (1874) 524.—Myrsine Kauaiensis var. 6 hirsuta Hbd. 

in Fl, Haw. Isl. (1888) 281; Del Cast. Ill. Fl. Ins. Mar, Pac. VII. (1892) 227. 

mall tree or shrub; young branches densely and shortly covered with a turbid 

brown-ferruginous tomentum; leaves on pétioles of 4 mm, elliptical or obovate-elliptical, 

w 

pubescence of the same color, prominently reticulate on both sides, the upper side glabrous, 
punctulate, with transparent dots; flowers 6-10, 14 
mm 

oo acute, with the margins very densely villous-ciliate; petals linear, ant 

bluish e at the apex; stigma in the female flowers echinate-capitulate; drupe 
en, glaucous, globose 8 mm in diameter, crowned by the persistent stigma; seeds globose, 

many-ribbed, 6 mm in diameter, endocarp thin, papery 
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This exceedingly interesting and handsome species, which is undoubtedly very 

closely related to 8. Aauaiensis, occurs only in the very dense forest of the in- 

terior of Kauai, often bordering the extensive bogs. It is quite conspicuous on 

account of its dark green leaves which are dark reddish pubescent underneath, 
and also for its fruits, which are blackish blue with glaucous hue. It rarely 

attains a height of more than 12 feet and is often shrubby; the writer collected 

it on the borders of the bog Kauluwehi, elevation 4300 feet, in the heart of the 
Kauai forests, fruiting October, 1911, (no. 10229) ; and flowering, Kaholuamano 

forests (no. 2362), March 3-10, 1909; (no. 5956) fruiting from the tabular 

summit of Kauai Sept. 4, 1969. Abbe Faurie flowering March, 1910, (no. 424). 

Suttonia lanaiensis (Hbd.) Mez. 

SUTTONIA LANAIENSIS (Hbd.) Mez Das Pfizenreich 9. IV. 326, (1902) 336.—Myrsine 
naiensis Hbd. Fl. Haw. Isl. (1888) 281.—Del Cast. Fl. Ins. Mar. Pae, VII. (1892) 

mall ee glabrous throughout, the bark of the rather stiff branches covered with 
kautieis; leaves on petioles of 4-18 mm, elliptical, or obovate-oblong, shortly acute at the 

h 

rameal and at dace? axils of leaves, flowers peo 5-8 or ev e, pedicels 5-6 mm, 
slender, glabrous; flowers 3 mm es sepals almost free, ov ae ry pibeebiegher: with the 
margins peiicae iahvists, petals elliptico- lanceolate, subacute, bisa bait black roundish 
dots or lines; anthers o sh e, subacute, the apex papillulos oid, n red toward 
the a glabrous, peeled one, stigma’ asic tee ae pel globos se, gp eect 5-6 mm in 

This handsome species, which has hitherto been thought to be peculiar to the 

Island of Uanai, has also been collected on the eastern part of Maui in open dry 

gulches back of Makawao at an elevation of 2500 feet, where it reaches a height 

of 30 feet 

It is exceedingly common on the Island of Lanai in the open dry gulches, 

such as Kaiholena, Mahana and Koele, where it is a small tree, and quite con- 

spicuous on account of its pale, graceful foliage, which has always a pinkish 
tint. It is associated with Rauwolfia sandwicensis, Xanthorylum hawatiense 
var. 8., Pisonia sandwicensis, and many others. 

It is collected by the writer on Lanai, flowering July 27, 1910, (no. 8027); 
and flowering and fruiting Sept., 1910, (no. 8533) in a gulch above Makawao, 
Island of Maui. 

Var. coriacea Rock var. -nov. 

the base, Slightly contracted on puberulous stout petioles 
pedicels of 6 mm, glabrous, otherwise as in the species; seed not se 

Of this variety only one tree was observed in the xerophylous forest on the 

Western end of Lanai, called Kaa, where a remnant of what must have been 
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once an interesting forest is still to be found. The tree was at once conspicu- 

ous by its thick leathery bronze colored leaves; it was just beginning to flower. 

It is associated with Osmanthus sandwicensis, Xylosma Hillebrandii, and Maba 

sandwicensis. From a distance the tree looked almost exactly like a Sideroxylon 

or Chrysophyllum. Collected flowering July 27, 1910, (no. 8078), type in the 

Herbarium of the College of Hawaii. 

Suttonia Fernseei Mez. 

SUTTONIA FERNSEEI Mez. in Das Pfizenreich 9. IV. 236. (1902) 336.—Myrsine Gaudi- 

chaudii var. grandifolia Wawra in Flora (1874) 524. 
Branches very thick, at the very apex beset with minute ferruginous scales; leaves 

on petioles of 7 mm or more, elon ngate and narrowly e dpe _— at the base, shortly 

contracted, 210 mm or more iong, 65 mm broad, n =: gente ee mare 

s 5-8, 12 mn ong pedicel beelly 20 glabrous, 8 mm; 

flow m long, glabrous; sepals connate one-third their length, the lobes pa ere 

wi ith Hey ma eeuie densely ciliate, petals acute, very obscurely marked with lines; anthers 

of the female flowers little reduced, acute; ovary glabrous, with a sessile capitate stigma. 

This species named by Mez in honor of Wawra, Ritter von Fernsee, was col- 

lected by the latter on the Island of Kauai (no. 2019). It is not known to the 

writer. It may, however, be identical with an exceedingly large Suttonia tree 

with a trunk of 2 feet in diameter, and very large leaves, found at Opaiwela 

near Kaholuamano, Kauai. Owing to the size of the tree it was impossible to 

secure specimens. The writer did not meet with any other tree of this sort, and 

was assured by Mr. Francis Gay of Kauai, who is more familiar with the Kauai 

forests than any other man, that the one in question is the only one known 

to him in the surrounding forests. 
On the Koolau range on the Island of Oahu, in the mountains of Punaluu, the 

- writer collected specimens of a Suttonia (no. 473) but without flower or fruit, 

whose leaves answer well Mez’s description of S. Fernseei, and it is here doubt- 

fully referred to that species. Among the numerous duplicates of the various 

Suttonia, the writer found a sheet numbered 2364 collected at Kaholuamano, 

Kauai, March, 1909, but without flower or fruit; it must however be referred 

to S. Fernseei, as the leaves answer the description. 

Suttonia spathulata Rock sp. nov. 

Kolea. 

A small tree 6-8 m high, glabrous orig dae branches stiff, more or less vane 

leaves decidedly soathelees: bluntly ae the apex or roun nded, thick fleshy, rather 
succulent, on short rgined petioles of hg mm, or often subsessile, ark green above, light 
underneath, petioles reddish, ns quite inconspicuous, sparingly punctate h minute 

black dots, 5-7.5 em long, 2-3 em wide; Fier chlets densely flowered their whole length, 

(flowers unknown); fruits usually 4-6 in a cluster on ae icels of 16 ~ bracts broad, 
triangular; pedicels and the per al pe a ovate sepals glabrous, the lat — pat 

fimbriate margins; fruit globose, black, 6 mm in diameter, crowned by a stig 

This rather striking species is a small tree of 15-20 feet or little more, and is 

peculiar to Mt. Haleakala, Maui, where it grows on the northwest slope at an 
elevation of 6500 feet in the gulehes back of the extinct crater of Puunianiau, 
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associated with Dodonaea eriocarpa, Argyroxiphium virescens, Raillardia platy-— 
phylla, Santalum Haleakalae, Geranium arboreum, and others. 

It was collected by the writer fruiting on Oct. 11, 1910. The type is number 
8591 in the Herbarium of the College of Hawaii. 

It is at once distinguished from other Suttonia by its small spathulate, very 

thick leaves, and branchlets, which are densely covered with the rather large 

fruits. In the dry specimens the leaves turn pale and the fruits yellowish. 

Suttonia volcanica Rock sp. noy, 

Kolea. 

A sm all tree 4-5 m high, with slender branches, glabrous throughout; leaves dark green, 
very prominently and pale v Hage midrib red, pale ‘un aber: not dotted, thin chartaceous, 

n i r i 
rounded at the base, 5-10 em ‘ion 2- Samewint margined petioles of 6-8 
mm; the slender branchlets dens sely cove ae with ature rsicke flowers unknown); fruits 
2-8 in a cluster on very slender glabrous aes of 6 ; bracts reddish-brown, dentiform 
to aoa the persistent calyx parted two-third a Tengih into 5-7 triangular lobes of 
1 ith slightly ciliate nae. —— subglobose or rather spheroidal, black when 
dutaxe, ek small for a Sutt , 3-4 in diameter, glabrous, crowned by the stigma. 

This species is remarkable for its very small fruits, which are densely clus- 
tered around the slender branchlets, and for its leaves, which are chartaceous, 
thin, and prominently veined, but not punctate. It was found by the writer 
on the great central plain between Mauna Loa and Mt. Hualalai on Hawaii on 
the cinder slopes of a crater called Puuokeanue, at an elevation of 5300 feet in 
company with Solanum incompletum, Santalum Freycinetianum, and Raillardia 
sp. It was collected fruiting Feb. 13, 1912. The type is no. 10230 in the Her- 
barium of the College of Hawaii. 

Var. lavarum Rock var. nov. 

Leaves elliptical- Hees to oblong-lanceolate, of the same texture and venation as < 

species, a ly acute, or obtuse, slightly contracted at the base, mont green Seung dul 

; =e els 4-7 mm, brace 

Species; calyx parted one-half its length into 5-7 ovate ee ser Me — e margins; 
eta ES: F r large blac - 

The ee ska um oceurs on the southern slopes of Mt. Haleakala, Maui, 

on the aa lava fields of Auahi, on the land of Kahikinui, an exceedingly dry 
locality at an elevation of 2000 feet: It was collected by the writer flowering 

and fruiting November, 1910. The type is number 8678 in the College of 

Hawaii Herbarium. 

It is a small tree and quite distinet from Suttonia Lessertiana and its num 

us variations, which occur at little higher elevation in the same locality. 

texture and venation of leaf, shape and size of fruit, as well as general aspe¢t, 

it is almost identical with Suttonia volcanica from Mauna Loa, Hawaii, of which 

it is here made a variety. 

er- 

In 
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PLATE 149. 

SUTTONIA page rnin (A. DC.) Mez. 

ali; Flowering branch, from a tall set found in eee rain — of Naalehu, Kau, Hawall; 

e-half natural s 



Myrsinaceae. 

Suttonia Knudsenii Rock sp. nov. 

small ake or crt Leben gti tortuose, glabrous; leav e? Roly to ae ate, or subor- 
aS all glabrous on both sides nation pointe di reticulated, the — revolute, 
quite cae ppestnats punctate sieonneets dark em a glancons huey Reser ing above, 
dull beneath, quite chartaceous, 4.5-7 em long, 3-4 wide pe of 2-4 mm; 8; 
inflorescence fasciculated at intervals of 15 mm side “the ‘dee’ Nomiegeee and in the 
xils e leaves, of 3-12 flowers, puberulous, pedicels of 2-2.5 mm, the bracts 1 mm, 
Sar eth ciliate margins; calyx 2 mm, parted more than half its length me To 
lobes, densely punctate, with fimbriate margins, corolla twice as long as the ealy 
mented with dark — anthers oblong, puberulous at the apex, ovary ovoid, with distinet 
style; fruit pire 

This sietioty handsome species is peculiar to the Island of Kauai and is 
only found in the forests of Halemanu, in the interior swampy woods; it is dis- 

tinguished from the other Suttonias by its thin leaves which are ovate to suborbi- 

ewlar and are of a glaucous color, and in the very shortly pedicellate red flowers. 
It is a striking species and is here named for Mr. Augustus Knudsen, of Waiawa, 
Kauai, to whom the writer is greatly indebted for extended hospitality and 

facilities for collecting in the mountains of Kauai. The type is number 2337 
in the College of Hawaii Herbarium. Collected February 14-26, 1909, Hale- 

manu, Kauai, flowering. 
A form with somewhat smaller leaves, which are acute at the apex instead 

of rounded, and more elliptical in outline, must be referred here as forma 

elliptica fm. noy. (no. 1661), flowering, February, 1909, Halemanu, Kauai. 

Suttonia Hillebrandii Mez. 
Kolea. 

SUTTONIA HILLEBRANDII Mez Das Pfizenreich 9, IV. 236. (1908) 337. 
Branches entirely glabrous, leaves on petioles of about 3 mm, acute at the base, 

shortly: conte acted, quite acuminate at _ apex, rarely somewhat obtu a aa ong, 20 mm br ; tate; i ce ae hy slende er, glabrous, 7 mm long sepals V3 connate, the lobes ovate somewhat acute, the 
margins remotely dentate and shiite, lineate; ovary globose, stigma thick eapituliform. 

This species, which is not known to the writer, was collected by Wawra on 
the Island of Kauai, evidently at Halemanu. There are several forms found 

on the Island of Oahu which are certainly referable to this species; some 0 

them are varieties. 
On the Island of Oahu in the Koolau range, Mountains of Waikane, the 

writer collected specimens of a tree which is a good variety and may be de- 
scribed as follows: 

Var. emarginata Rock var. nov. 

A nee rag leaves lanceolate oblong, — vege, srr chartaceous, 3.5 to 
8 em long, 1 mm wide, contracting at the base in sn lightly pele petiole of 
2 to 3 mm, soa prea: ‘intramarginal nerve beraiti s and very close to the edge, 
rounded at the apex and always emarginate; dark green above, lighter beneat ; 
florescence in the axils of the leaves and along the branchlets, 3 to 8 flowered, pedicels 
pond puberulous, as are the petals, which are sparingly punctulate with reddish dots 

als 
ned; stamens oblong: little shorter than the petals; ovary ovoid, style distinct; 

eter. 
trite. an black, 8 to 9 mm in diam 
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PLATE 150. 

SUTTONIA oo (A. DC.) Mez. 
Fruiting iting branch from a —— tree Sosa < on en exposed ridges on Mt. Konahuanui, 

Oahu; about one-half natural size 



Myrsinaceae. 

In Niu Valley, Oahu, occurs a small tree which belongs to this variety. In 

specimens from the latter locality the fruits are densely clustered along the 

branchlets, especially on defoliate ones, making them appear like axillary 

racemes, 
Collected flowering (no. 1217)) January 23, 1909, Waikane Mts., Oahu, and 

Niu Valley, fruiting Aug. 22, 1909 (no. 4807), and Feb. 8, 1913, fruiting (no. 

10232), same locality. 

Suttonia Lessertiana (A. DC.) Mez. 
Kol olea. 

(Plates 149, 150, 151.) 

oes LESSERTIANA (A.DC.) Mez Das ee 9. IV. 236, OF on iil eo 

n Engl. et Prantl Pfizfam. Nachtr. IV. (1908) Usa oo am Kapa 
in Mem, B. P. Bish. Mus. (1911) 148 an 89,—-Myrsine og in 
Ann. Be. vie te ue ee (1841) 85 ‘et in DC. Prodr. cr: I (1844) 96; .—Gray 

in Pro (1862) 331;—Seem. Fl. Vit, (1866) 149;—Mann in Proe 
Am, pets WIL eer 188;—Hhbd. FI. Haw. a (1888) Bik, —Del Cast. Ill. Ins. 

Mar. Pac. VII. (1892) 297 ;—Heller in Minnes. Bot tud, IX, (1897) 874.— 
Myrsine Gaudichaudit Wawra Bg ae in Flora “aar) 523; Paap 1. ¢. 331; 

Seem. 1. a ag - i or 
Fauriei Lévl. ag dde Bip : re “asity aba. _-Susvonia Panriel 1 td vi. 

Fedde Repert. ‘x. 24-26. (1912) ae. Beibook cuneata argiape et Faurie in Fedde 

Repert. X. 27-29, (1912) 443;—Suttonia pukooensis Lévl., 1. 44, 

Branches thick or very thick, ante f peue old ones verrucous; leaves very shortly 

petioted or often broadly sessile, bro narrow elliptical, or elli ptical- lanceolate or 

obovate, somewhat obtuse at both Pigs or pecuiat at the apex, often mre at t ase, of 

nd width, he ad i 
shove with black dots, the veins little prominent and connected by a str aight mar 

; flowers in the axils of the oldest leaves sal all along the branchlets and on 

jecting spurs of the bare branches, in fascicles of 3 to 7 or more, pedicels slender, pabrets, 

m with fl , and longer with fruits; flowers 3 to 3.5 mm long, glabrous, sepals 

bes 07 

te at the base; sone void-conical, stigma sessile 

r a short style, capitate, fi mbriate or 5- —— on the fruit; drupe globose, reddish 

or blee k, 4 to 6 mm with seaviaieoes pyren 

This species is one of the most variable ones in the genus, and that to such 

an extent that hardly two trees are alike. The leaves are the most variable 

part of the plant; also shape and branching habit vary ereatly. It certainly is a 

graceful tree in the rain forests of Oahu and Hawaii, as well as on the other 

islands of the Hawaiian group. Should one undertake to describe all the vari- 

ous forms as new species, as H. Léveillé did, one would certainly be naming 

individuals, and swell the synonyms of Suttonia Lessertiana, into which most 

of H. Léveillé species have wandered to remain there forever; the remaining 

ones are synonyms of S. sandwicensis. 

nds of the group In many 

ted in the de- 

Scription to some extent. The trees = often a heig 

with a trunk of one to two feet in diameter, and clothed in a gray bark which 
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PLATE 151. 

SUTTONIA LESSERTIANA (A. DC.) Mez. 

G a ae olea Tree. eater 
rowing in the Kipuka Puaulu, near the Voleano of Kilauea, Hawaii. elevation 4000 feet. 



Myrsinaceae. 

is either smooth or covered with lenticels; when cut into, a red sap exudes 

very freely, which was employed by the natives of by-gone days for dyeing 

the tapa or paper cloth. The wood is quite handsome, of a pink color and mot- 
tled throughout. It is not very hard, but was used by the natives for house 

posts and beams; it takes a fine polish and could be employed for cabinet work 
as it can be easily worked. The biggest trees the writer observed on the Island 

of Hawaii on the slopes of Mauna Kea and Mauna Loa, as well as in Waihou 
forest on the flanks of Mt. Hualalai. It favors an elevation of from 3000-4000 
feet, but descends lower on Oahu, though higher on Hawaii. It grows in the rain 
forests, though its best development is attained in the more open park-like for- 

ests situated on the above mentioned mountains. 
On the Island of Lanai oceurs a tree which must be referred to S. Lessertiana, 

but from which it differs in the decidedly ovate fruits, or even elongate-ovate, 
and is here named forma ovicarpa fm. nov. Collected in Mahana Valley, Lanai, 
fruiting Aug. 1st, 1910; no. 8102. 

Suttonia sandwicensis (A. DC.) Mez. 
Kolea laulii. 

(Plate 152.) 

SUTTONIA ee (A. DC.) Mez Das Pflanzenreich 9. IV. 236. (1902) 336.— 
Myrsine sandwicensis A. DC. in Ann. Se. Nat. 2. Ser, XVI. (1841) et et in DC. 

Prodr. VIII, (1844) 96;—Gray Proc. Am, Ac. V. (1862) 331;—Seem. Fl. Vit. 
(1866) 149;—Mann Proce. Am. Ac. lee (1867) 188;—Wawra in Pics a 
523 ?; ;—Hbd. Fl. Haw. Isl. (1888) 281;—Pax in Engl. et Prantl Pfizfam. IV. 1 

(1889) 92;—Del Cast, Ill. Fl. Ins. tae Pac, VIL (1892) 227;—Heller in Minnes. 
Bot. Stud. Bull. TX. sae 874 (not Myrsine lanceolate).—M yrsine Vanioti Lévi. 

e . 

(Lev) Lévl. in Fedde Repert. X. 27/29 444—S. punctata Lane sot LS. 
144, identical with Myrsine caudekeonan DC. var. 8 denticulata Hbd. 

A small tree or shrub of myrtillaceous habit, with the young branches somewhat 
tomentulose, or in Kauai specimens covered with a rufous tomertum, leaves on petioles of 

. 

to 24 mm long, 6 to 10 mm broad, coriaceous, with hidden veins, quite a a rugose 
seCretinceele glabrous, the young leaves often densely punctulate with reddish dots; in 

florescence of 3 to 7 flowers, on not protruding gemmae, the pedicels 4 to 6 mm ; flowers 
2 to 2.5 mm long; sepals little connate, ovate, the margins papillulose-ciliate; sikerg 
atid eo acute, scarcely twice as long as the sepals, yellowish or reddi 

reddish-brown reaks; stamens only half as long as the corolla, anthers s hortly acuminate 

at the apex; ovary ovoid, gabrous, stigma subsessile, large, capitate-pulvinate; drupe black 

or bluish and glaucous, globose or ovoid, 3 to 5 mm in diamete 

This very handsome species is usually found as a shrub, but also as a tree, 

especially in the forest of the southern slopes of Mauna Loa at an elevation 
of 5500 feet, where it attains a height of 25 feet. It is quite conspicuous in the 

woods on account of its small foliage which is less than an inch long, dark 

green above and pale underneath. It oceurs on all the islands of the group 
and is more or less uniform, with the exception of on Kauai, where it is quite 
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9 PLATE 15 

SUTTONIA SANDWICENSIS (A, DC.) Mez. 
Kolea Laulii. 

Flowering branch, about one-half natural size. 



Myrsinaceae. 

variable. It is plentiful in different forms in the forests of Halemanu, above 
Waimea, Kauai, where it is a small tree or shrub. 

It is not found at low elevations where S. Lessertiana abounds, but is more 

or less restricted to the higher levels, that is between 3000-5500 feet, or occa- 
sionally even higher. To this species are referred Léveillé’s numerous new 
species, which are not even forms of S. sandwicensis. His 8. punctata is identical 

with Hillebrand’s var. 8. denticulata a low shrub, which occurs on the high 
plateau of Kauai in open bogs, or often also in the swampy forests. The 
writer had at his disposal co-types of Léveillé’s plants, which were kindly loaned 
to him by the Brothers of the Catholic school of Hilo, to whom Abbé Faurie sent 
one set of his duplicates. With the help of these plants the writer was en- 
abled to straighten out Léveillé’s species, which could not have been done satis- 
factorily with Léveillé’s short description only. 

Var. apodocarpa (Lévl.) Rock. 

Suttonia apodocarpa Lévl. et Faurie in Fedde Repertor. X. 27/29 (1912) 44. 
Leaves aren Recor sperie cabathas teen to 2 to 5 mm wide, acuminate 

aka a iets evolute margin, subpetiolate, pe pita uate, fruits usually single 

<? , on ae shoe pedicels, (according to Lév eillé sessile ise his specimen 

ae eet pated neither flower nor fruit) g lobose, 3 to 4 mm, crowne d by the capitate at 

stigma. Abbé Faurie’s number is 446, coll. neck Kauai, Febr., 19 

The writer’s own material of this plant, which is not specifically distinct from 

S. sandwicensis, but is a variety, was collected on the central plateau of Kauai in 

September, 1909, fruiting no. 5605. Hillebrand’s var. B.denticulata occurs also 

in that locality, flowering and fruiting no. 4967, Sept., 1909, and Oct., 1911. 

Suttonia lanceolata (Wawra) Rock. 

| Kolea. 

Myrsine sandwice var. lanceolata bale in ora (1874) 526. gies a 
lanceolata Heller in Minnes, Bot. Bull. "Tx. (1s tee 873, not M. angustifolia, 

Heller —Suttonia angustifolia Mez Das Pfizenreich 9. IV. 236. (1908) 337. 
Branches slender, glabrous, nodose, dark reddish brown, foliate only at the apex; 

leaves, linear-lanceolate, dark green above, ale aay meen caudate- igen n at => 

th se ela reticulate eugene. minutely apex, ‘acute a e base, sessile or subsessile, m “ppd 
punctulate above, with black dots, 40 to 65 mm long, o 8 mm ; flowers single : 

two in the axils of t aves on pedi 0 am, tak rs yea 
ovate, subacute, sparingly ie tate, half the length of the corolla; petals oblong, egpenenty 
receded punctate, with eddish thickene argin, sta — on nrc bles 
w ute ich is less than half iis pam of the petal, anthers ae oT caaahieta bluish-black, 
with a sessile maybe Siac drupes usually on the 
glaucous, 8 mm in diam 

This very distinct species is peculiar to the high mountains of Kauai, and 1s 

not uncommon at the summit of Kauai, Mt. Waialeale, elevation 5200 feet, where 

it grows as a small tree 15 feet or more in height in the open boggy country, in 

company with Labordea Waialealae, Pelea Waialealae, Dubautia paleata, 

Tetraplasandra Waialealae, Lobelia Kauaiensis, and others. It is an exceedingly 
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Myrsinaceae-Sapotaceae. 

handsome species on account of its beautiful delicate foliage. Lower down, in 

the great bogs of Lehua makanoe and Kauluwehi (4500 feet) it is a shrub 8 

feet in height. 

Collected by the writer on September 24, 1909, fruiting (no. 4958), on the 

summit of Waialeale, Kauai, and flowering and fruiting October 20, 1911, (no. 

8887), Mt. Waialeale, Kauai. 

mew CLAL.. 

The family Sapotaceae, which consists of about 445 species distributed in 
more than 31 genera, occurs in the tropics of the whole world, but is absent in 

Europe and extra-tropical Asia. In the Hawaiian Islands two genera are rep- 

resented: Chrysophyllum with a single species, and Sideroxylon with four dis- 

tinet species and several varieties, all of which are peculiar to these Islands. The 

Sapotaceae are characterized mainly by their milky sap, and regular cyclic con- 
struction of their flowers. All Sapotaceae are woody plants with entire leaves, 
Save in a single exception. 

KEY TO THE GENERA. 

Corolla 8 to 10 lobed, without staminodia, fruit small, black, olive shaped. 
Ne eee ie a roe nee ey ree ree eee Chrysophyllum 

Corolla 5 lobed, with staminodia, fruit large, globose or ovate.......... Sideroxylon 

CHRYSOPHYLLUM L. 

Calyx with 5, rarely 6 to 7 imbricate etn Corolla with pena sepnerhs or aig cylin 
drical tube of 5, dedaed = a 7, occasio ening n the Hawaiian sp 8 to 10 imbricate 

segments, Stamen any as segments eae corolla, filaments igor; aes short, 
ovoid, opening outede. or F tatoratly, seraeualy abortive. Ovary 5 to 10 celled, pubescent. 

Style short, with small capitate stigma. Berry fest more than cae eclion. “and ith 
several compressed seeds; usually with one ovate or olive shaped seed, testa opaque, shin- 
ing. Cotyledons thin, foliaceous——Milky trees with alternate ovate or lanceolate leaves, 
without stipules. Flowers usually small, whitish or yellowish, shortly stipitate in axil- 
lary fascicles. 

The genus Chrysophyllum, with its 70 species, is mainly tropical and is most 
numerous in species in tropical America. 

In Hawaii the genus is represented by a single species, Ch. Polynesicum Hbd., 
which is peculiar to these Islands, and inhabits the dry regions on the leeward 
sides, but is by no means common. 

Chrysophyllum Polynesicum Hbd. 

Keahi. 

CHRYSOPHYLLUM P tases aera CUM Hbd. Fl. Haw. Isl. aah 2773 ga ~ ‘Engl. 
et Prantl Pfizfam. IV. 1. (1890) 149 oe a polynesica Benth. et Hook. Gen- 
Pl. II. (1876) 658; ar Cast. Ill. Fl. Ins. Mar. Paeif. VIL (1892) 299, 

Bra 

tering, Splene or obovate 5 to 10 em long, 5.5 to 5 em wide, on petioles of 12 to 25 _ 
rounded or emarginate at the apex, thick coriaceous, glabrate with age; flowers axillary © 
prominent nodes, 3 to 6 in a cluster, on pedicels of "4 to 6 mm, which are bracteate at the 

s stiff, cinereous; young leaves and ee rusty-tomentose, leaves scat- 
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Sapotaceae, 

base; calyx persistent, smog ae 4 to 5 parted; corolla little longer 4 to 5 mm, 
ureceolate, divided into tw Pipe me the calyx; stamino dia none; stamen 
ori at the base of the apse lobes; ovary hairy 4 to 5 celled; reer 
ngular; fruit a somewhat fleshy back ae olive- ‘shape ed berry with a thin fibrous 

endocarp, about 16 mm long, 1- rarely 2-seeded, the single seed ovoid, with thick, bony, 
shining, pale brown testa; hitae abiianals basal, anton a broad roundis h deep scar; 
embryo axillary, cotyledons oblong, obtuse, radicle very short, inferior 

The Keahi is a medium-sized milky tree with a roundish crown, and rough 
drooping branches. The leaves resemble somewhat those of the Sapota pear, or 

more so the Alaa (Sideroxylon sandwicense), and is hardly distinguishable from 

it when without fruit or flower. 

The flowers are borne all along the branchlets and very densely. It is a very 

prolifically bearing tree and can be found loaded with the black, olive-shaped 

shining fruits during the months of May to August. It inhabits the very dry 
regions on the leeward sides of most of the islands, and is very common on 
Lanai, where it grows in company with Siderorylon sandwicense, S. spathu- 
latum, the leaves of which look all very much alike and when not in fruit are 

exceedingly difficult to distinguish. On Molokai it is also common, as well as 

on the Island of Maui on the slopes of Haleakala, district of Kahikinui, while it 
has so far not been found on Hawaii. Together with Sideroxylon, Nothoces- 

trum, Suttonia, Osmanthus, Reynoldsia, Gardenia, Antidesma, Bobea Hookeri, 
and Rauwolfia, it forms the typical dry forest at the lower elevation on Mt. 
Haleakala, on the lava fields of Auahi. 

The Keahi is peculiar to the Hawaiian Islands. As far as can be ascertained, 

the natives made no use of this tree, though the wood is quite hard and durable, 

while the fruits are not edible. 

SIDEROXYLON L. 

imbricate; sgn broad-cam- 7 5:40. 6, ers occasionally polygamous; calyx lobes 5 to . : eenee Flow 
panulate, with short or longer tube and 5 to 6 obtuse or acute segm 

5 to 6, with 5 to 6, petaloid, or only scale-like to filiform. Stamens short cur s = ments and ovate to lanceolate anthers. Ovary glabrou pu , 5 to 2 celled. tyle 
short or long, with small stigma. Berry ovoid to globose, agar ae bert th eriearp, with 5 to 2 seeds, more often one-seede s with shining har 
with thin p rp, Ww ) 
testa and elongate linear hilum; albuminous. Cotyledons broad, flat. a a ele usually 

coriaceous leaves, with and without stipules, and small sessile or peduncled flow 

A genus of over 100 species, occurring in the tropical and saueripiesl regions 
of the old and new world. In the Hawaiian Islands the genus is represented by 

several species usually growing in the dry districts on the lee sides on the various 

islands. Originally only two species were known from Hawaii, to which the 

writer had added two new ones. 

What has been said of the polymorphism of the genus Pittosp 
holds also good for the genus Sideroxylon. 

The tremendous variations which we find in the species growing in Hawaii 
make it indeed difficult to separate all these forms satisfactorily. The fruits 

of the Hawaiian Sideroxyla are of various shapes and colors, the largest fruits 

orum in Hawaii, 
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PLATE 153. 

4 2 

SIDEROXYLON SANDWICENSE (Gray) Benth. and Hook. 

Showing 
Ne 

ing braneh, about two-third natural size 



Sapotaceae. 

oceurring in S. rhynchospermum Rock. They are ovoid and of a deep purplish 

black color. The fruits of S. sandwicense (Gray) B. & H. are pear-shaped to 

ovoid and also black and long peduneled, while those of 8S. awahiense Rock and its 

varieties on Hawaii are bright citron yellow, globose to top-shaped and sessile. 

The writer has collected large material of this genus from numerous localities. 

That S. auahiense is a good species is brought out by the fact that the latter 

grows in company with S. sandwicense with black ovoid fruits on the lava fields 

of Auahi, Maui, and nothing is more in contrast than to see these two species 

growing side by side, especially when loaded with respectively the bright yellow 

and the black fruits. On the slopes of Haleakala, back of Makawao, the writer 

collected specimens of a tree with large cone shaped, whitish-gray fruits, whose 

seeds differ decidedly from all the other Hawaiian species, while in the same 

locality only 50 yards off grew the typical S. sandwicense. 

On Molokai occurs a very small-leaved species, which was unfortunately not 

in fruit, perhaps a form of S. spathulatum Hillebr. from Lanai. On the latter 

island the writer collected the largest leaved Sideroxylon with long pear-shaped 

black fruits. Another form was in flower only, the latter being of exceedingly 

large size compared with the other Hawaiian Sideroxyla. All the specimens col- 

lected by the writer on Kauai are one seeded, while those from the other islands 

are all five seeded, save a few exceptions. 
The Hawaiian species of Sideroxylon may be arranged as follows: 

KEY TO THE SPECIES. 

Flowers 2 to 4, in clusters, pedicellat 
Fruits globose ovoid to obovate, ar pliak black. : 

Seeds thick, rounded at both ends..........----++eeee0e9> S. sandwicense 
Seeds thin fat, beaked at both CNEREE es eee eet S. rhynchospermum 

Flowers single and sessil 
Fruits globose SiGe or orange yellow 

eek s as in S. sandwicense but smaller SINGS Ne epee a ar S. auahiense 

bs ellate. 
its conical, brownish yellow tum 

eeds s mall, linear- -elongate, seh es ee ees S. spathula 
Flowers mg ai pedice re 

Fruits large ¢ 1, grayish-whit ; 
Seeds g elliptical elongate, dull; “radicle long, protruding....-- Coen 

Sideroxylon sandwicense (Gray) Benth. & Hook. 

Alaa or Aulu, Kaulu according to Hillebrand. 

(Plate 153.) 

SIDEROXYLON SANDWICENSE (Gray) Benth. & Hook. Gen. Pl. IL. (1876) pares 
. FL. Haw. Isl. Gone 276;—Engi. in En e ot Pratl Pastas: = I ae i tg. 7 L (Sect. VIIL., in Nachtr. Sect. IX.);—Del_ Cast. ween. 
VEE (1892) ted — Mapes Sandwi ak Grey 6 5 (1875) Ad- —H Mann Proe. Am. Ac. VIL (867) 188; Wawra in Flora (1875) 

Lae 

Leaves coriaceous, obovate-oblong, on petioles of 2.5 to 3.5 em, equally rounded ® 
both ends, or races, box step sid a ite satire. old leaves glabrous 0 n both om often 

€lothed with a brownish See underneath, shining above, veins prominent — 
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PLATE 154. 

SIDEROXYLON RHYNCHOSPERMUM Rock. 

Showing fruiting branch and seeds; about one-half natural size. 



Sapotaceae. 

and close, connected by an intra-marginal nerve; flowers in clusters of 2 t on tomen- 
— 

aa ee longer than the calyx, parted to ite ‘beyond the pobier into 5 obtuse 
oad | m, includ. the — tube; stam linear in fron the sinus; 

ah amens ee at the base of each lobe, portony pon ee anthers sagittate, opening 
laterally, included; ovary conical aan ely hirsute with long stiff hair, 5-celled with one 
ascending ovule in each cell; style short, grooved a e apex; berry globose, or pear- 
shaped, to obovate ee 3) em in diameter, or to 4.5 em when obovate or ovate, 
rather dry, 5 to 1 seeded, — seed enclosed in a thin chartaceous pyrena, 20 mm long, 
8 mm thick ries single, more or less compressed when many, the pansies testa yel- 
lowish brown and shining, the oes sear of the raphe occupying nearly the whole 
soa rate he cotyledons nearly as long and broad as the albumen, the gag Se radicle 
interior. 

The Alaa is a fine tree of often 50 feet in height and is conspicuous in the 
forest by its leaves, which are of bronze to reddish brown color underneath, due 
to a hairiness of that color. It is usually found in the dry districts of nearly all 
the islands, and is especially common on Lanai in the valleys of Kaiholena and 
Mahana. On Maui big trees can be found above Makawao, in the gulches of the 
north-western slopes of Mt. Haleakala, as well as at Auahi, on the south side of 
‘the said mountain. On Hawaii this species is wanting, but the genus is repre- 

sented by another species, S. awahiense var. aurantium Rock, with globose orange 
colored sessile fruits. The natives employed the milky sap as a bird glue. Hille- 
brand remarks in his Flora that the fruit of this tree is rarely met with perhaps 

on account of dimorphism in the flower. This the writer cannot verify, as al 

the trees found by him bore fruit in abundance, with the exception of on Kauai, 

where none of the trees bore perfect fruits, but were all abortive and conse- 

quently of very small size. The fruits are not always globose, but are quite often 
Ovate, obovate and even long pear-shaped and of a black eolor. It inhabits 

mainly the dry districts, but can also be found along the Manoa Valley trail and 

Tantalus on Oahu, as well as at Kahuku, Waialua, and the Waianae range. 

Hillebrand records a variety 8. auratum with leaves and calyx, as well as co- 

rolla, densely ferruginous. The flowers are also generally single. Collected by 
Hillebrand on the dry forehills of Molokai and Lanai. From the latter islands 

the writer collected material which he must refer to this variety, though the 

flowers are not always single but often two in each leaf axil. Rock, Lanai, Kai- 

holena Valley, July, 1910. No. 8064. 

Sideroxylon Ceresolii Rock spec. nov. 
blon Leaves perfectly glabrous when old, chartaceous, (not thick app! t oe nite winbis 

th 
bluntly acuminate, gradually tapering into a mar ined petiole of 2. 
in the axils of og te ves, on ote les of 5 mm, berry ovoid, , seuminate at. the, apes 
grayish-white in color, very soft and fleshy, 4 ¢ 2.5 cm “e death pe use, 
5-seeded, seeds sage a acute at both ends but not be ke , . ther thin, 
thin - l ] { ong, 10 m i t st hea testa em cin but 

the raphe not quite as long as the ventral aii cotyledons Boe 
only 2/3 its length, the iferiog radicle 8 mm long, protruding halt “its sets 

: reste e 
Collected on the Island of Maui in Waihou gulch on the northw eae oe 

of Mt. Haleakala, elevation 3000 feet, in company with my friend, Dr. © 
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PLATE 155, 

SIDEROXYLON RHYNCHOSPERMUM Rock. 
aa. 

Showing fruits and seeds about natural size. 



Sapotaceae. 

sole, after whom the tree is named. Rock & Ceresole, March, 1912; type in 
College of Hawaii Herbarium, No. 10150. 
A medium-sized tree 20 to 30 feet in height with straight ascending branches. 

The fruit and seeds of this species differ very materially from all other known 
Hawaiian Sideroxyla. 

Sideroxylon rhynchospermum Rock. 
Alaa. 

(Plates 154, 155.) 

fae ae betel ales eterna me Roek in pied Bot. Cl. Bull. Vol, 37, 6. (1910) 
295, 2 & 3 a. b. et Report Hawn. Bd. Com. Agr. & For. (1911) 84, pl, 21. 

A tree 10 to 20 m high, dividing freely into Bagh gen piensa! — Dane with 
shailw. sateen longitudinal corrugations about m thick, tru ¢ 
four feet from the ground; leave a : Ra 0 ng 0 oo em as em, 
on petioles 2.5 t m, alternate, exstipulate, quite glabrous Sabai age, Sag pubescence 
remaining on the sides and angles of midrib and veins, especially o ower surface, 
shining above, dull beneath, midrib prominent, with lateral veins Pie oe pooh at wide 
angles, parallel and connected with a Papbiet intra-marginal nerve; young leaves 

nsely covered with appressed brown hair on both savin flowers in cluster 2 or 3 on 
tomentose pedicels 12 to 20 mm long; calyx 3 parted to near the base, lobes acute, 3 to 5 
mm; corolla light yellow, longer than the calyx, 4 to 5 parted to ten ase, lobes acute; 
staminodia half as ati ger Piper es 5, inserted at the base of the olla, glabrous, 
anthers ovate, the confiue apex, argo) laterally; ovary Straits. — 
style short; fruit a parecer feast as ‘ike berry 4 o 5.5 em long, 3.5 em wi ide, ather 
eshy, 3 to 5 seeded; seeds enclosed in a papery is rena 25 to 30 mm x 12 

perfectly flat, ac 3 mm thick, beaked at both ends of th e ventral angle, #hiek is eae 

pied by the sear of the raphe, the crustaceous testa thin, of a light brown color 

This rather handsome tree was first collected by Dr. H. L. Lyon in the woods 
of Nahiku, on the north-eastern slopes of Mt. Haleakala, Maui, at an elevation 

of 1300 feet. The species differs from the other Hawaiian Sideroxyla in the 

large black ovoid fruits and mainly in the very flat thin-beaked seeds. It grows 

in the rain forest of Nahiku, where precipitation is exceedingly heavy; while 
most of the other Hawaiian Sideroxyla are peculiar to the dry regions. When 

the writer visited the forests of Nahiku in the year 1911, the trees were neither 

in flower nor in fruit. The trees are not very abundant, but only individual 
trees could be seen scattered through the forest. 

Sideroxylon auahiense Rock. 

Alaa. 
SIDEROXYLON AUAHIENSE Rock Coll. Haw. Publ. Bot. Bull. 1. ier 18. pl. 5. 

Leaves coriaceous, pale green glabro s when old, shining above, a 
with a gray silvery Pid oe tum when n yo ung, elliptical oblong, bluntly acuminate or T unded, 

8 4t em, veins para g, n : ’ : at wide angles of about 80°; flowers pee ges ne in the axi 
calyx hirsute, 5 partec te near the base ’ 

. Ts; staminodia shorter than the lobes 5, triangular; ens wanting 1M | sae ee ae 
Ovary hirsute witl se cirel ong reddish hair at its base, 5-celle Saad 
conical; berry sessile or subsessile, pale citron yellow, with a g ayish ae sins a gy BEY 
with the apex drawn out into a s men; 3.5 to 4.5 em so b scents t ye thick 
quite fleshy; seeds 20 mm long, 10 mm wi ide, enclosed = a thin pape . ye the 

hard testa pale yellow, with reddish spots, shining; the s sc = the raphe shorter t 
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PLATE 156. 

im 

SIDEROXYLON AUAHIENSE var. AURANTIUM Rock var. nov. 

Alaa. one 
Showing fruiting branch with mature ‘fruits; rg from Kapua, South Kona. 

Less than one-half natural s 



L10CK 
> 

ANTIUM I SIDEROXYLON AUAHIENSE var. AUR 

showing thiek seal ting brane n ; 
ig branch pinned against trunk of tree, 

Kona, Ha North the lava fields of Puuwaawaa, 



PLATE 158. 

SIDEROXYLON AUAHIENSE var. AURANTIUM Rock var. nev. 
- : Alaa Tree. 5 rane at Punwa He ee ~ » . r 1 - ‘ aw “Towing at Puuwaawaa, on the lava fields of Mt. Hualalai, North Kona, Hawau. 



Sapotaceae. 

This species, which is a tree 25 to 30 feet high, has a rather broad round crown, 
and pale glaucous, terete, glabrous branches: The tree differs from S. sand- 
wicense mainly in its pale yellow sessile fruits, in its single unisexual flowers, and 
very pale glabrous foliage. It was discovered by the writer during the month 
of November, 1910, on the Island of Maui, southern slopes of Mt. Haleakala, on 
the lava fields of Auahi, district of Kahikinui, elevation 3000 feet. It grows in 
company with Alectryon macrococcus, Pelea multiflora, Pterotropia dipyrena and 
Siderorylon sandwicense, as well as with another Sideroxylon with perfectly 
globose, orange-colored fruits which are smaller than in the species in question, 
and may be described as follows: 

Var. aurantium Rock var. nov. 
(Plates 156, 157, 158.) 

_ Leaves elliptical-ovate to linear-oblong, acuminate or rounded at the apex, covered with a bronze-colored tomentum underneath, pale green and dull above; flowers single; 
5 0 five fruits perfectly sessile deep orange-colored, globose, 2 to 2.5 em in diam., one to 

seeded, seeds smaller than in the species, enclosed in a thick pergameneous pyrena. 

This variety is a medium-sized tree, of different habit than the species, with 
Straight ascending branches. The biggest tree the writer observed on the lava 
fields of Puuwaawaa, North Kona, Hawaii, with trunks of nearly two feet in 
diameter, and clothed in a thick eray very rough bark, while the younger trees 
have a smooth grayish-white bark. The variety occurs on the Island of Hawaii 
in North and South Kona, as well as at Auahi, Maui, and can be distinguished 
at a glance from the species, even at a distance. 
SIDEROXYLON SPATHULATUM Hbd. Fi, Haw. Isl. (1888) 277;—Engl. in Engl. et antl Pilzfam. IV. i. (1890) 144;—Del Cast. Ill, Fl. Ins, Mar. Pac. VII. (1892) 228;—Rock Coll. Haw. Publ. Bot. Bull. 1. (1911) 20.—Sapota sandwicensis var. 8 Gray Proe. Am, Acad. V. (1862) 328. 

A small stiff-branched tree or shrub 4 to 5 m in height; leaves spathulate or elliptico- bl i 2 to 18 mm, rusty- cblong, blunt] cuminate, contracting into a g peti 1 tomentose underneath, thick coriaceous, with the veins little prominent; fl sie in clusters o 0 n short pedicels of 2 to ; ealyx an rolla rusty-tomentose 
4mm high, their lobes somewhat acute; stamens inserted at the middle of the oe at 
the base of the lobes, the short filaments slightly reflected, not hair w, the ant a 
“piculate; staminodia broad, half the width lobes; ovary hairy, with short style; 

f range colored and glabrous when mature, cover h a rufous tomentum ou i 
when young, 3.5 em long, by little over 2 em wide, conical in outline, with an ac — 

apex, 5-seeded, each seed enclosed in a membraneous yellow pyrena, 20 mm : be 
wide, rounded at both ends grayish-brown, rather dull, linear elongate, cotyledons nearly 

m long and superior, fruit 

ty ~~] & 5 

This species is quite common on the Island of Lanai in the valleys of Kai- 
holena and Mahana, as well as on the windward side toward Halepalana, and 
in the Kaa forest. It grows in company with Chrysophyllum S sind datecarieatig 
Bobea Hookeri, Osmanthus sandwicensis, ete. The writer met with this same 

Species on the southern slopes of Mt. Haleakala, on the lava fields of Auahi, at 
an elevation of 2000, near the government road, in company with Reynoldsia 
Sandwicensis, Antidesma pulvinatum, ete. 
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Sapotaceae. 

Var. 8 densiflorum Hbd. 

Leaves large 7.5 em long, generally glabrous when ; flowers in clusters of 4 to 6 
in the axils ade nt pict tt: see set leaves, on pedicels oy 4 mm, completely covering ee 
end of the bra 

Hillebrand records this variety from the leeward slopes of Mt. Kaala of the 
Waianae range on Oahu. The plant is not known to the author, but he eol- 
lected specimens of another variety, coming rather close to this one, on Molokai, 
near Kapulo’u below Kamoku camp in the rather dry district, in company 
with Myoporum sandwicense, Ochrosia sandwicensis, and Nothocestrum lati- 

folium. It may be described as follows: 

Var. molokaiense (Lévl.) Rock comb. nov. 

Myrsine molokaiensis apse in Fedde Rep. het nov, regn. veg. X. cs 14 (1911) 154 et 
Suttonia saaeieectane nsis Levl. nov. nom. in Fedde, 1. e¢. x. 24- 26 (1912) 3 

Leaves eel Se cuivka. dark gre reen, Sains above, with a fine ee ery pubescence 
peter drives ung leaves yellowish pubese ent; flowers either sing gle or 4 to 6 in the axils 

se leaves, often very densely flowered, on es edicels of 1 to 12 mm, whole in- 
i eee go olden yellow, athe. es brous petals longer than phe ealyx, staminodia 
petaloid, os ie nsely hirsut e with distinct style; fruit subglobose, beaked, resembling 
the fruit of S. spathulatum. 

In Abbé Faurie’s collection, which I have at hand, is a plant numbered 435 
and labelled ‘‘Myrsine molokaiensis Levl. sp. nov. Molokai, Kamolo 1000 m. leg. 
Faurie Junio 1910.’’ The plant is at a first glance recognizable as a Sideroxylon 
and is identical with my number 6154 Siderorylon spathulatum var. molokat- 
ense Rock. 

At first the writer could not believe that such a gross error could be committed, 
but after reading the most incomplete deseription by Léveillé, which says: ‘‘ Af- 
finis M. sandwicensis DC. a quo secernitur foliis supra atro-viridibus, subtus in- 
canis vel incano-tomentosis,’’ it can be no other plant than Faurie’s specimen 
marked 435. Faurie’s specimen is in fruit, but quite immature. 

The material collected by the writer came from almost the identical locality 

where Faurie collected his plants, but a little more toward the west. However, 

one cannot depend very well on Faurie’s exactness in citing localities, as can be 
seen in Léveillé’s publication, who places Hilo on the Island of Maui and Mt. 

Haleakala on a different island than Maui. Some plants are simply marked: 
Sandwich. It is indeed very regrettable that the material of Abbé Faurie (which 
is often beyond recognition) fell in the hands of H. Léveillé, whose ambition 
seems to be to bring the number of his new species up to 1000. A goodly 
number of his new species are European weeds which have been imported by 
the cattle estates with grass seeds, and have become scattered over the mountains 
in the pasture lands which he calls in herbidis; may it be said that in these vast 
meadows not even a native grass can be found, still less herbaceous native plants, 
which have been crowded out by imported grasses and such weeds which Léveillé 
deseribes now as new species, and thus would change the whole endemic aspect 
of our most interesting flora. 
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EFBENACEAE. 

The family Ebenaceae is almost exclusively tropical and subtrupical, inhabit- 
ing especially the eastern hemisphere. They have reached their best develop- 

ment in the East Indies and the Malayan Archipelago. In the Hawaiian Islands 
the family is represented by the genus Maba only. The family is closely re- 
lated to the Symplocaceae, from which it however differs in the superior ovary 
and the unisexual flowers. 

MABA J. R. et G. Forster. 

Flowers usually 3- rarely 3-6-fid. Calyx enlarged with fruit. Male flowers: Stamen 
3 to several, usually 9; filaments free or united to 2 to 3; anthers elongate, praia 
laterally. Ovary 3- or 6-celled, with 6 ovules. Style 3-fid or = ’single styles. Fruit usually 
an ovate or globose, glabrous or pubescent 1 to 6 seeded berry.—Trees or ve with alter- 
nate, simple and entire leaves. Flowers solitary or in mk ‘axillary eym 

The genus Maba consists of about 63 species and is distributed over the same 
regions as the family with the exception of South Africa. In the Hawaiian 

Islands only two species and one variety are to be found. One of the two species, 

Maba Hillebrandii Seem.. is endemic, while Maba sandwicensis oceurs also in Fiji. 

KEY TO THE SPECIES, 

Leaves pale green, smooth on both faces, calycine lobes obtuse......... sandwicensis 
Leaves dark green, wrinkled on the upper face, calycine johas acute. Me Hillebrandii 

Maba sandwicensis A. DC. 

Lama. 

(Plates 159, 160.) 

MABA et ee A. DC. Per VIII. (1844) 242;—A. Gray Proce. Am. Aca 

(1862) 327;—Mann Proe Acad, VII. (1867) 188;—Wawra in Flora (1873) 
59 ;—Hbd. FL Tsl. ee 88) 274.—Gurke in Engl. ‘et Prantl | Pfiz poor Haw. 
(1891) ee ge Cast. Ill. Fl. Ins. Mar. - cif, VIT, (1892) 230.—Ebenus 
censis 0. Ktze. Rev. Gen. Pl. IT, (1891) 4 

Leaves ans ere aptinn: with hidden bee gs pees pire Aa br avate-oblong 
3.5 to 5 em long, 1.5 to 2.5 em wide, on petioles 6 mm, shortl —— bape 

of 2 tO + 

n 18, 

hirsute rudiments of an port 1/3. ea tough of ton corolla, glabrous, anthe 

oblong, as long as the filaments; female flowers without stamens, the ovar) 3 

ery short 3-rayed; fruit dry or somewhat fleshy; 18 mm hi hen young, 

i t generally one-seeded when mature; cell, but 
‘in testa and smooth albumen; cotyledons half the length of the radicle, com 

oblong, obtuse 

The Lama is a beautiful medium sized tree reaching a height of 20 to 40 feet. 

The leaves are thick, leathery, dull green and are arranged alternately in op- 

posite rows, making the little branchlets resemble pinnate leaves. 

planate, 
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PLATE 159. 

MABA SANDWICENSIS DC. 
Lam 

Fruiting branch, typical Oahu specimen; one-half natural size. 



Ebenaceae. 

The Lama inhabits the wet as well as the dry regions on all the islands of the 
group. The small leaved form occurs on the Koolau range of Oahu, as in 

Manoa Valley and Niu as well as all along toward Kahuku. Back of Hilo on 
Hawaii it is a very common tree, reaching a height of 40 feet; in this latter 
locality it is quite common in company with Straussia, Metrosideros, ete., fol- 
lowing immediately the Pandanus forest. The trunk of the Lama is vested in a 
black rather smooth bark, but in old trees the bark becomes rough and sealy, 
forming irregular squares of a dark gray color. The tree is common on all the 
islands of the group, but especially so in the dry districts, where it forms often 
pure stands, as in the low lands of Kapua in South Kona where the writer met 

with the finest trees with perfectly straight trunks of a foot in diameter. It 
grows in company with Aleurites Moluccana, Pittosporum Hosmeri var. longi- 
folia, and Antidesma pulvinatum. The berries, which are of a reddish yellow 

color when mature, are quite palatable and are eaten by the natives and birds. 

The trees fruit prolifically during the late winter months, especially in the 
month of February, when the trees are loaded with the bright colored fruits. 

The wood is very hard, close grained, and of a rich reddish brown color when 
old; it was employed in building houses for the gods. A block of Lama wood 
was always placed upon the Kuahu, altar, in the temple of the goddess of the 
Sacred Hula dance, Laka, which latter personality it represented. This un- 

carved block was wrapped in choice yellow tapa, scented with turmeric and was 

Set conspicuously upon the altar.* The wood was also used in making sacred 
inclosures for other tabu purposes. 
A variety B Hbd. with ovate or ovate oblong, larger leaves, which are broadly 

rounded at the base, and pubescent underneath, occurs on the lava flows and 

on the leeward sides of the islands in general, but always in dry situations. 
On Kauai the variety has the largest leaves 10 to 12.5 em x 5 to 5.5 em. 

Maba Hillebrandii Seem. 

HILLEBRANDII Seem. in Flora Vitiensis (1866) 151;—H. Mann 1. ne aap A 
Fl. Hw. Isl. (1888) 275;—Gurke in Engl. et Prantl Natiirl. Pflzfam. 
Cast 1. e—Ebenus Hillebrandii 0. Ktze. Rev. Gen, Pl. Il. (1891) 408. 

MABA 

coriaceous, smooth on the lower face, but deeply ugose on the 
fine areolar network ract d y glabrous, coriaceous, the 1 3-fid ie fis es 

middle with broad triangular acute lobes; corolla 7 mm, hairy, shortly 3-toothe 6 és 18 

This species, which is quite different from the lama, is endemic in the a 

waiian Islands and is peculiar to Oahu, where it can be found in the hills o 

a eee ar ae 
* * ms oe Emerson, Unwritten Literature of Hawaii. 
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PLATE 160, 

MABA isaittag pathy DC. var. 8. Hbd. 
Lan 

Fruiting branch pinned to trunk of fated Growing on — lava fields of 
Kapua, S. Kona, Hawaii; elevation 1500 



Ebenaceae-Oleaceae. 

Kahuku and Waialua; the writer met with it in Niu Valley where it is quite 
plentiful at an elevation of 2000 feet. Hillebrand records it also from Wailupe 
Valley. 

eee 

The family Oleaceae, which consists of about 370 to 390 species, inhabits the 
temperate, subtropical and tropical regions of the earth, especially in East India, 

where some of the genera like Jasminum and others are rich in species. Only 
about 12 species belonging to this family occur in Europe; in Polynesia and Aus- 

tralia about 26; in America and Africa each about 46 species. In the Hawaiian 
Islands the family is represented by the genus Osmanthus with a single species. 

OSMANTHUS Lotr. 

Flowers a feted Meet or dioecious, calyx short, 4 toothed or 4 lobed, 
Tube of corolla short. ns 2, rarely 4, with short filaments inserted on the tube of 
the corolla and enclosed eg ‘the same. - thers laterally dehiscing. Style short. pre 
small, entire or 2-lobed.—Shrubs or trees with ev ea ane leaves. The smal] flowers are 
arra ange ed on axillary simple or pee as racem 

The genus Osmanthus with its 10 ae is distributed in South Asia, East 
Asia, Polynesia and North America, with one species—Osmanthus sandwicensis 

(A. Gray) Knobl.—in the Hawaiian Islands. 

Osmanthus sandwicensis (A. Gray) Knobl. 

Pua or Olopua. 
(Plates 161, 162, 163.) 

OSMANTHUS SANDWICENSIS (A. Gray) Knobl. in Bot. Rare bee ar oan ae ee in 

Engl. et Bip Pfizfam, IV. 2. (1895 ) 9.—Olea sandwi . Gra Am. 
Acad. V. (1862) 331;—H. Mann Proe. Am, Acad. vir 867), 197;--Wavers in 

the asi) 548;—Hbd. Fl, Haw. Tsi. (1888) 301;—inclus. va Hbd. from 
—— Cast. ih. Fi. Ins.. Mar. Pae. Vil (1892) 231; ile Pl, Haw 

ial. (1397) 8 

A large tree often 20 m high, quite corres citi pale underneath, darker above, 

> esi gen Me ene or lanceolate acute, or minate or obtuse, 7 to 15 em long, 

0 em wide, on petioles of about 12 mm; pete axillary tomentose, short; din 
hermaphrodite; shies obtusely 4-toothed; corolla about 4 mm, pale ellow, rotate, deeply 

4 parted; anthers alway , ate with the lobes of the corolla and as long as t 

latter (in the eri r specim ens) sessile on the short tube, oblong obtuse; erere agg ; 

elongate, stigma subsessile, lobed; ely yn: peaked oF obtuse, to 22 mm lo 

bluish-bl ack, when m — rather ary, t exocarp somewha eshy. and staining, 

With an osseous putamen and a sin seek: shi straight in the axis ree horny albumen, 

le. the obtuse cobvicdons as long as the superior radicle 

The Pua or Olopua is one of the most common Hawaiian trees, but rarely in- 

habiting the rain forests or even their outskirts. It is more confined to the 

lower forest zone, especially on the leeward sides of all the islands, and is usually 

the predominating tree on the lava fields of Hawaii. The Pua, like all Hawaiian 

trees, is very variable and only a trained eye can at first glance decide if it 

is the Pua or not. The leaves are often very large and again very small, as in 

the Molokai specimens, which have elliptical lanceolate leaves, while those of 
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PLATE 161. 

OSMANTHUS genangtndgemordaiag (Gray) Knobl. 
Pua 

Fruiting branch, less ee one- third natural size. 



“a om i! 
mawall, ear Kilaue i ‘ I 



PLATE 168. 

OSMANTHUS SANDWICENSIS (Gray) Knobl. 
Pua or Olopua. 

es in the islands, growing in 
10, Hawaii; heig 

~ oe 
a : Reh ) : a9 cilauea 

ne of the big the Kipuka Puaulu near Kilaue 

of tree about 60 feet. 



Oleaceae-Loganiaceae. 

Kauai are exceedingly large and oblong acuminate. It flowers usually in March 

in certain localities, but the writer found the trees in South Kona on the lava 

fields of Kapua loaded with the ripe bluish fruits during the month of January. 

It is a graceful tree and reaches often a height of 60 feet, with a trunk of 3 feet 

in diameter; the bark is thick and very corrugated, often divided into oblong 

scales. It occurs on all the islands of the group, especially on the dry leesides 

from 600 to 4000 feet elevation. On Kauai it grows in the great Waimea Canyon 

and at Halemanu, as well as Milolii and in Kopiwai forest, where the writer met 

with handsome specimens. The biggest tree the writer saw in the Kipuka Puaulu 

on the edge of an old aa lava flow near the Voleano Kilauea, on the slopes of 

Mauna Loa, elevation 4000 feet. 
The wood of the Pua is extremely hard, close grained and very durable; it is 

of a dark brownish color with blackish streaks, exceedingly heavy and takes a 

most excellent polish. The wood was often used by the natives for various pur- 

poses such as adze-handles. In helping to shape the fish hooks, the Pua wood was 

used, as well as the rough pahoehoe lava rock, as rasps. 

LOGANIACEAE. 

g The family Loganiaceae, with its 31 genera and more than 370 species, is de- 

cidedly tropical; only few representatives are found outside the tropics, and 

only two genera are found distributed in the tropics of the whole world, while 

the remaining ones are restricted to certain regions. In the Hawaiian Islands 

only one genus (Labordia) of this family occurs, which is endemic. 

LABORDIA Gaud. 

Calycine lobes large, lanceolate 

ubular, with narrow, lanceolate 
owers hermaphrodite or unisexual, pentam 

Ovary 2 to 3 

Fl 
: er 

r foliaceous, occasionally unequal. Corolla distinctly t 

r radicle-—Small trees oF 

eorymbiform or paniculate, 

The genus Labordia consists of numerous species, and is endemie to the Ha- 

waiian Islands. Only a few become trees, while the majority of them are 

shrubs inhabiting the middle forest zone along stream beds or in swampy 

grounds in dense shades up to an elevation of over 5000 feet. Only one or two 

occur on the forehills of the dry districts at the outskirts of the forests, as for 

example in Mahana Valley on Lanai. The native name of nearly all the species 

18 Kamakahala. The majority of the species have green flowers, while some have 

orange colored thick fleshy corollas. a 

H. Baillon in his treatise on the tribe of Labordia remarks that in his cama 

the Genus Labordia cannot be sustained. He goes on to say that owns a 

the imbricate and more often twisted corolla the genus should rather be ene 

fied under the family Apoeynaceae than Loganiaceae. ‘The existence of stipules 
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PLATE 164. 

Woias e LABORDIA MEMBRANACEA Mann. ; 
“Fuiting specimen; from the mountains back of Honolulu. One-half natural size. 



Loganiaceae. 

between the leaves would be the only characteristic which might separate them 

from the former family, had it not been demonstrated that too much value alto- 

gether has been attached to the presence or absence of these organs, ete.”’ 

Owing to limited space it is here impossible fully to discuss this interesting ques- 

tion. A definite settlement in regard to the nomenclature of our Hawaiian 

Labordia will have to be deferred until the future. The writer possesses numerous 

new species of Labordiae and complete material of those already known, which 

will be worked up after the writer’s return from Europe, where he will have 

opportunity to compare his specimens with the types in the various Herbaria of 

Europe. Only after then can a satisfactory treatise on this difficult group be 

published. 

KEY TO THE SPECIES. 

Corolla yellow 
lowers single, ncaa within the foliaceous calyx lobes. 

Capsule anigll wrested ic.<5 c5565sa ee ee es 
Flowers ol in a qed fee 

apsule-40 mm long, not crested........--eeeeeeeee eee eeeees L. membranacea 

Capsule ry mm high, three va minutely pedunculate......- L., sessilis 
Pp 

ae greenish, 
wers in & panicnlate cyMe.... 0... ce ce eee cece wee rene se L. tinifolia 

i. are undoubtedly several more Labordia which become trees, but owing 

to the general chaos in which this genus is at present, it was decided by the 

writer to limit the number of arborescent species to be described to four, as the 

diagnosis of the latter is fairly certain. 

Labordia Molokaiana H. Baillon. 

L. molokaiana 

Kamakahala 

LABORDIA MOLOKAIANA H. ee - tte: Soc. Linn. Paris, I, (1880) n. 30. 240; — 

Del Cast. Il. Fl. Ins. Mar (1892) 237.Labordia lophocarpa Hbd. Fi. 

Haw, Isl. es 289 ; sie oreo in mPa et Prantl Pfizfam. IV. 2. (1892) 32. 

s fleshy, slender, and sharply ridged 

a 

Shorter than the broad clavate stigma; capsule 12 to 14 mm 

valves broadly winged at the back, above, with the wings roun 

apex. fluent at the 

In regard to the nomenclature of this species there seems to be some doubt 

whether it is Hillebrand’s Labordia lophocarpa or Gaudichaud’s L. fagraeoidea, 

but to the writer’s mind it must be identical with the former. However, the 

question cannot be decided definitely until material has been examined on which 

Baillon based his description. Baillon states in regard to L. Molokaiana as 

eee: :* The L. Molokaiana gathered on Molokai by Mr. J. Remy (no. 363 

high, 
ded and generally not con- 

* Translated from the original. 



PLATE 165. 

LABORDIA TINIFOLIA Gray. 
a Kamakahala, : 

Fruiting branch, photographed from an herbarium specimen; two-thirds natural 312°. 



Loganiaceae. 

which has much narrower, lanceolate and longer petioled leaves, with less closer 

internodes, is perhaps but another variety of L. fagraeoidea, Their inflor- 

escences are contracted and pauciflorous, and the divisions of their corollas are 

linear.”’ 
In the writer’s opinion the plant is quite distinct from Gaudichaud’s L. 

fagraeoidea. 

The species Labordia are certainly very badly confused, earlier authors, as 

Mann, giving only three or four line descriptions which may be applied to sev- 

eral variable species, have later been enlarged upon by other authors simply 

taking for granted that their specimens are referable to either the one or the 

other, increased the confusion rather than clearing matters up. Until type- 

material of all the previous authors has been examined and compared, a satis- 

factory treatise on this diffieult genus cannot be undertaken. 

L. Molokaiana occurs on Molokai principally, where it was collected by the 

writer at the pali of Wailua in the dense rain forest, at an elevation of 3000 

feet. The specimens agree exactly with Hillebrand’s description of L. lopho- 

carpa, which is a synonym of the former (flowering and fruiting no. 7044, April 

15, 1910). Hillebrand enumerates two varieties, plur? ifora and phyllocalyx 

which may be distinet species. 

Labordia membranacea Mann. 
Kamakahala. 

(Plate 164.) 

LABORDIA MEMBRANACEA Mann Proce, Am, Acad. VII. (1867) 197—Wawra in 
MBRA A in l 

Flora (1872) 516;—Hbd. Fl. Haw. i, (1888) 291;—Solereder in Engl. et Prant 

Pfizfam, IV. 2 (1892) 32;—Del Cast. Ill. Fl. Ins. Mar. Pacif, VII. (1892) 287. 
Branches thick, fleshy, pubescent si short dark brown hair, terete, or oe 

angled; leaves broadly ovate, shortly acuminate, (not Bind glee when fresh) rat nr 

u pale underneath, dar en and shining or somewhat dull above, petioles 

cies essil 

in the axis of the 5 ap oeraink Toatate with two linear bracts at the base; peduncles ts 

fleshy, Sich cag —— olate, — ole, linear subulate; calyx divided nearly to a 

base int Sb ae — sc ts = 5 em long, hirsute with blackish hairlets as 1s the 

ibe, ate; a 
throat of the bith hetwéen the sinuses of the corolla-lobes, slightly exserted; ovary two- 

celled, oblong-conical, se em high, style short a = 2 pg stigma large, 

mm long, 2.5 mm thick, ehektly notched or grooved at the apex. Capsu 
large 40 mm long, 18 mm broad, conical-oblong, the dren not ridged at t 

Mann describes a small tree from the mountains behind ae under La- 

bordia membranacea, though very briefly. The writer found numerous trees 

which will have to be referred to Mann’s species. Like all Labordiae it is Se 
v 

what variable. It is however easily distinguished, by the large sue! ea 

. 

T1p- 

and exceedingly large capsules. The writer has enlarged upon Mann’ gone 

tion. The flowers of this species are hermaphrodite. It occurs in t oe a 

rain forests of the main range of Oahu, especially between Manoa an ‘ 

Olympus trail, where it is a small tree 10 to 18 feet in height. 
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Loganiaceae. 

Labordia sessilis Gray. 

LABORDIA SESSILIS Gray in Proc. Am. Acad. IV. (1860) 323;—H. Baillon Bull. Mens. 
Soe. Linn. Paris. I. (1880)240.—L, fagraeoidea Hbd. FI. Haw. Isl. (1888) in part. 

eaves subsessile, thick leathery, oblong, or lanceolate oblong, acute at the apex, 
cuneate at the base, 7.5 em to 12.5 ¢ ieee. pals underneat ‘ veins transparent, stipules 
united, tubular , long; sepals oblong- aeiate, eapsules 5 mm high, minutely pedunculate 
or sessile in the axis of the last leaves within the stipules, phised: valved. 

This species which is certainly distinet from L. fagraeoidea, is a tree often 35 
to 40 feet in height, but occasionally a shrub, and occurs only in the rain forests 
of Oahu, on the main range. It is especially common in Manoa Valley at an 
elevation of 2500 feet. It can easily be recognized by its oblong-lanceolate pale 
green foliage and transparent venation. The capsules are exceedingly small and 

hidden in the stipules. 7 

Labordia tinifolia Gray. 
(Plate 165.) 

LABORDIA TINIFOLIA Gray in Proc. Am. Acad. IV. (1860) 322;—Mann in Proce. Am. 
Acad, VII. (1867) 197—Wawra in Flora (1872) 515;—Baill. in Bull. Mens. Soe. 
Linn, Paris. (1880) 238-240; ;—Hbd. Fl. Haw. Isl. (1888) 292;—Solereder in Engl. 
et Prantl IV. 2. (1892) 32;—Del Cast. Ill. Fl. Ins, Mar. Pac, VIT, (1892) 237;— 
Heller Pl. Haw. Isl. (1897) 877. 

A small tree 6 to 8 m high, with sive and pale terete branches; leaves ae ee 
or obovate or ovate-oblong, 5 to 10 em long, 18 to 37 mm wide, on petioles of 4 to 12 n 
acute or acuminate at both ends, or obtuse at the apex, chartaceous glabrous; junds 
many in a paniculate eyme 3.5 to 10 em in length, with a peduncle of 12 to 30 mm in 
length, the ultimate pedicels 6 to 18 mm, subequal; bractlets mete ealyx 3 mm, divided 
beyond the mi op fen 5 sige, keel aeute lobes: corolla greenish, very slender, salver- 
shaped, the tube 8 mm, gla , but pubescent ¥ikin thie lobes about one-third as 
ong; capsules g ba short, oe or nage void somewhat obtuse or acute, 8 to “eh mm long, 
slightly suleate, 2 valved or very rarely 3-valved, the valves rounded at the bae 

This species is a small tree of 15 to 20 feet or more in height and oceurs on 
Kauai, Maui, Lanai, Molokai, and according to Hillebrand also on Oahu; as it 18 

found on these various islands at different altitudes it is somewhat variable. 

The trunks of the trees are straight, especially in the specimens from the forests 
above Makawao (no. 8616). The bark resembles very much that of the Aali, 
Dodonaea viscosa, or that of Styphelia tameiameia. It is of a dark brown color, 

and is closely and deeply corrugated, the furrows are not straight, but seem to 
encircle the trunk, somewhat cork-serew fashion. The peduncle varies consider- 

ably in length, as do also the leaves in size. On Lanai the tree was observed on 
the dry forehills of Mahana and Kaiholena Valleys, (no. 8000 and no. 8099). 
On West Maui it grows above Kaanapali at 2000 feet elevation (no. 8169). It is 
typical of the drier regions and hardly ever ascends into the rain forest. It 

comes very close to L. triflora Hbd. and seems to differ from the latter in not 

having cordate and subsessile leaves. On Kauai, along the trail to Opaiwela 
stream near Kaholumano it grows as a shrub; the leaves are larger and the 
capsules ovoid, acute. 
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APOCYNACEAE. 

The family Apocynaceae consists of about 1000 species, the larger number 

of which belong to the tropics. Of its 133 genera only five are represented in 

the Hawaiian Islands, three of which have arborescent species. One genus 

(Pteralyxia K. Sch.) is endemic, with a single species. The largest number of 

Apocynaceae are climbing shrubs, while erect shrubs or trees are not as nu- 

merous. In these Islands we have only one climbing plant of this family, the 

well-known Maile of the natives, Alyxia olivaeformis Gaud., while the re- 

maining ones are trees, with the exception of the cultivated Vinca rosea, which 

has also become naturalized, having escaped from cultivation. Annuals are not 

known in this family. Of interest and usefulness is the milky sap which nearly 

all members of this family possess, as it contains caoutchouc. Not a few of the 

species of Apocynaceae are extremely poisonous, and undoubtedly these strong 

poisonous substances are to be found in the milky sap. 

KEY TO THE GENERA. 

Discus wantin ng. 
ndocarp winged, drupe always 1-celled, large, bright r PHU) Sala Pter a 

Endocarp compeapesd: deeply furrowed underneath, drupe 2-celled, ava poerces 
osia 

Diseus pre ne at We lg howe ee SR pe SES © ET RL SORE Tae ee ey Le Rh ee 

eaves whorled, drupe smooth, small, black, obcordate. v5... vs eese 2. Rauwolfia 

PTERALYXIA K. Sch. 

Calyx deeply 2-parted, with almost free, imbricate lobes, glandless. Paks tubular, 

without scales at the constricted throat, and short obtuse sinistrorse lo Stamens in- 

serted below im throat, ovate-lanceolate, acute. Discus absent. Oris: superior, with 

: pendulous ovules in ea ach cell. Style filiform, with aaa era thickened stigma, which 

is shortly 2-lobed. Drupe dry, obovate, bright red. with 2 large oa 

eae oe and 2 sharp midale- erests. Seeds large (3 jo 3. 5 em long, and 1 to 1.5 ¢ 

n diam.), with ruminate album 

A Hawaiinn genus with a single arborescent species, peculiar to the Island 

of Oahu. The species was first deseribed by Hillebrand in the genus Vallesia 

as V. macrocarpa Hbd. According to K. Schumann the plant is nearest related 

to the genus Alyxia. 

bo 

Pteralyxia macrocarpa (Hbd.) K.. Sch. 

Kaulu. 

YXIA nisi al Hbd.) K. Schum. in Engl. et Prantl Pfizfam. IV. 

seeks 151.—Va ie Hbd. Fl. Haw. TL " (1888) 297;— Del Cast. tL 
lles: 

. Mar. Pacif. “VIL. eee 232. 

sng very tenacious milky sap; 

the apex, coriace- 

owered, 

agit ealyx 2 mm, lobes obtuse short; corolla pale ear — 

stamens with ver egi se ar: anthers — style nearly thé 

drupe ttt Eola m7 2h age e wide, bright red; seed elliptical, 36 mm long, 16 

im broad and - mm Pen poten ee both ends; — deeply wrinkled by chant 

sinuous folds; embryo axile, straight, nearly as long a 6 nea 

ony cotyledons uve as long as the inferior radicle co seareely broader. 
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PLATE 166. 

RAUWOLFIA SANDWICENSIS A. DC. 
ao Fruiting eC * i ting branch photographed from an herbarium specimen. About one-half natural size. 



Apocynaceae. 

This most interesting species is a small tree 15 to 25 feet in height and re- 

sembles somewhat the Alaa or Sideroxylon sandwicense. The native name of 

this rather rare tree is Kaulu, according to Hillebrand. The locality for the 

tree is Oahu, Nuuanu Valley, and Makaleha Valley of the Waianae range. In 

the latter place the tree was observed by C. N. Forbes and also by a student of 

the College of Hawaii, but has not been collected by the writer. The tree seems 

to be conspicuous on account of its bright red double fruits. 

RAUWOLFIA Linn. 

Calyx small, deeply 5-cleft, with obtuse or acute, imbricate lobes, glandless. Corolla 

salver-shaped, evlindrical, constricted at the sealeless Robe tube dilated at the p ora 

f insertion of the stamens, lobes sinistrors s small, with obtuse or acu 

anthers, inserted at the middle of the tube aie fire iis Dusen cup-shaped, truncate ne 

lobed. Ovaries 2, superior, entirely free, or nate, at the base; ovules paired in each 

oe oe amiga style filiform with a short eaicd stigma with a membraneous ring 

igs distinct, feacauily connate at the base, obcordate, with crustaceous 

ran Y Ges ds with uniform oo. —Glabrous rarely tomentose trees or shrubs with 

usually “opposite or whorled lea Flowers small in compound often umbellate cymes, 

at first terminal. 

The genus Rauwolfia consists of about 45 species, which occur in the tropics of 

the old and new world. In the Hawaiian Islands only one species is represented. 

The Hawaiian species has often been confused with Ochrosia parviflora (Forst.) 

DC. and has even been described twice by De Candolle, once as Ochrosia sand- 

wicensis, which now stands as a synonym. 

Rauwolfia sandwicensis A. DC. 

Hao. 

(Plate 166.) 

RAUWOLFIA SANDWICENSIS A. DC. Prodr. VIII. (1844) 339;—H. Mann 

Acad. VII. (1867) 197; —Wawra in Flora pers 367 s—— —Hpbd. Fl. Haw. fa 1888) 

295;—Del Cast. Il. FI. Ins. Mar. Pac. VII. (1892) 232;—K. Schum. in Engl. et 

Prantl Piiziam: EV. <2: Lees 153:—Heller Plants Haw. Isl. (1897) 878.— 

Cerbera ela Hook. (not Forst.) Bot. Beech, (1832) 90,—Ochrosia 

are OD OEE os ‘ae. aL Snes 357 (not Gray). 

Leaves 5 in a es elliptico oblong, a 
petioles ‘of 1.5 to 3 em (in all of the ie it s Ee aptenal and n mm 

Hillebrand), with 5 to 12 stipitate glands in each axi illa; aoe crowded ate 4 um- 

bellately compound cymes of the same length or longer than the petioles, at ae terminal 

ate at both ends, pale pga? on 

t 2 to 3 s given in 

ae) 5 5 oe > -® a J wn nm =] o scantil hairy seers acted below the constricted ea the lobe 

carpel; drupe et eit | obcordate, taeeky emarginate at the top, 8 to 
and more in width, fleshy, black when mature; albumen seanty, radicle terete, superior. 

The Hao is a inet sized tree with milky sap. When growing in localities 

with rich soil and occasional rainfall it develops a straight trunk 6 to 12 inches 

in diameter and a total height of sometimes over 20 feet. When growing on 

the rough aa lava flows on the leeward sides of the Islands, as on Auahi, Maui, 

on the southern slopes of Mt. Haleakala, it is a more or less stunted shrub. 

It resembles the Holei very much and when not in flower or fruit is not often 

easily distinguished from it. The leaves are of a lighter green than the Holei 

and not quite as thick in texture; it differs mainly from it in its small black 

fruits which are obcordate. 
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PLATE 167. 

OCHROSIA SANDWICENSIS A. Gray. 
Holei 

Showing fruiting branch about one-half natural size. 



OCHROSIA SANDWICENSIS A. Gray. 

Geiwsne : ne olei. Ef é i 

Owing in the Kipuka Puaulu, near the Volcano Kilauea, Hawaii; elevation 4000 feet. 



“aT. a rs fy ns states 

Sees 

wie a 

ey = 
Pp 

OCHROSIA SANDWICENSIS A. Holei 

In the Kipu 

Gray. 

<a Puaulu, Kilauea Voleano. Hawaii. 



Apocynaceae. 

It inhabits the dry regions on the leeward sides of all the islands at an ele- 
vation of about 2000 feet. On Lanai, in the valleys of Kaiholena and Mahana, 
it develops a straight trunk; the branches are somewhat stiff and densely. 
studded with leaf-sears. It associates with Reynoldsia sandwicensis, Pitto- 
sporum, Antidesma, and other trees peculiar to the dry regions. On Oahu it is 
more or less shrubby, sepecially so in Niu Valley and on Tantalus, while on 
Kauai big trees may be found above Makaweli. 

The wood of the Hao is of medium strength, fairly close grained, and dark 
yellowish in color. It is never used for firewood, as the natives claim that the 
smoke is poisonous. As it burns to ashes and leaves no chareoal, it was never 

employed by the natives for the production of the latter. It is called the Ha- 
watian Ironwood on account of its durability. 

OCHROSIA Juss. 

Calyx small, deeply 5-cleft, with imbricate obtuse lobes, gland] Corolla salver- 
shaped, with eylindrical tube which is dilated at the point of the nkertion of the stamens, 
and is constricted at the glabrous throat lobe es dextrorse. Stamens oblong lanceolate, 
with acute anthers. Discus wanting, or very indisti net, short, annular. Ovary superior 
b : j ed in two rows. 
ase. Drupes in pairs or through abortion single, divaaecs ry, united a mea 

Trees with whorled coriaceous leaves, which are niche ams veined; flowers 
= size wa often very fragrant, arranged in cymes from the axils of the upper- 

The genus Ochrosia supposedly consists of 13 to 15 species, and extends from 
the Mascarene Islands, through Malaysia and tropical Australia into Polynesia. 

Only one species, Ochrosia parviflora (Forst.) Hemsl., is widely distributed over 
the Pacifie Islands. Ochrosia sandwicensis, one of the Hawaiian species, to- 
gether with the New Caledonian Ochrosia elliptica, comes very near to Ochrosia 
oppositifolia (O. borbonica) and may only be a variety of the latter. 

Ochrosia sandwicensis Gray. 

Hole. 

(Plates 167, 168, 169.) 

OCHROSIA SANDWICENSIS — (not DC.) Proe. Am. Aca 
Proe, : 1867) 197;--Wawra in Flora GsT4) 366; —Hba. aide Isl. (1888) 296;—Del Cast. Mil, Fl, Ins, Mar. Pae, VII. (189 2) 234;—K. Seham, im Engl. et Prantl Pilstam. IV, 2. (1895) 156;—Brigham in Ka Hana Kapa (1911) 1S, fig. 2, (the plant figu sits ca De Brigham’s work is not Ochrosia sandwicensis, 
but Xylosma Hillebrandii Wawra). 

. V. (1862) 333; Ae Mann 
pb = a 

Leaves 3 to 4 ina whorl, elongate oblong, on petioles of about 15 to 25 mm, shortly 
acuminate, chartaceous, shining above, the close and faint nerves parallel and at Reon 
right angles to _ midrib, and united by a — intramarginal nerve; 
Pound, 10 to 16 em long, div a breaiints. 

= oO Sc a > on ~ 
“ta O 

oO — — i] 4 a wo or ct ° dentiform: ea yx 2 to 7 mm ats aeais lanceolate teeth ets iat "colored, oe fragrant, hairy inside, dilated aioe the thioat, leben, Aes? actudat 
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Apocynaceae-Borraginaceae. 

anthers; —<— setae clavate; drupes dry, yellow when mature, ellipsoid or ovoid- 
elongate; seeds 1 on ach side of the placenta and peltately attached to it; testa thin, 
chartaceous; athaen se ad fleshy; embryo axillary; radicle superior, as long as the 
cotyledons, 

The Holei is a small milky tree, or sometimes shrub reaching a height of 10 to 
25 feet, having long drooping branches. The trunk usually divides a few feet 

above the ground or has a single bole of eight inches in diameter vested in a 

brownish smooth bark. It is conspicuous in the forest by its oblong dark green 

leaves, which are arranged in whorls, and by its large light yellow to orange 

colored double fruits, which are suspended on long terminal or axillary pedun- 

cles. The flowers are yellowish and very fragrant. 
The Holei, which has become rather searce, inhabits the dry districts on the 

leeward side of the islands, and is only abundant on the Island of Maui, at an 
elevation of 2500 feet, back of Makawao, slopes of Haleakala, and on the lava 

fields of Auahi. On Hawaii several trees can be found in Puaulu, on the land 

of Keauhou, three miles from the Voleano of Kilauea, at an elevation of 4000 
feet, as well as on the lava fields of Puuwaawaa, slopes of Hualalai. 

The Holei is endemic to the Hawaiian Islands. The natives knew how to 
extract a yellow dye from the bark and roots, wherewith to stain their tapa or 

paper clothing. The wood of the Holei is hard, fine grained and of a dark yel- 

lowish brown color. 
Hillebrand’s var. 8., which he describes as: 
“‘Leaves opposite 7-9 in. x 214-3 in., on petioles of 1-114 in., coriaceous, with 

prominent nerves. Cymes densely flowered,’’ has been raised to specifie rank 
by K. Schumann under the name: 

Ochrosia compta K. Schum. 

Holei. 

OCHROSIA COMPTA K. eee in Engl. et Riggers Pfizfam, IV. 2. (1895) 156.—0, sandwi- 
censis var. 8. Hbd. Fl. Haw. Isl. (1888) 29 

Leaves coriaceous, ahh in contracted deisa fee ces: 

This is all the description given by Schumann in Engler & Prantl Natiirliche 
Pflanzenfamilien. The writer has never met with this plant, but desires to 
express the opinion that it is a rather doubtful species and perhaps only a form 
of Ochrosia sandwicensis. Especially when Schumann himself thinks O. sand- 
wicensis to be only a form of Q. oppositifolia, a species occurring in Madagascar, 
Mauritius, Java and Singapore. 

BORRAGINACEAE. 

The family Borraginaceae is distributed over the temperate and tropical re- 
gions of both worlds. The main center of distribution lies in the Mediterranean 
region. Pacific North America, especially California, is the second main center 
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Borraginaceae. 

with numerous endemic species. Of most of the species of Cordia, Brazil as well 
as the rest of tropical South America possesses by far the majority. 

In Hawaii 3 genera are represented, of which only the genus Cordia has a 
single cosmopolitan species which attains the size of a tree. 

CORDIA Linn. 

eed 
thick or more often very broad thin and fan-shaped folded cotyledons, and short superior 
radicle—Trees or shrubs with alternate, often almost opposite, petiolate, entire or serra sin 
leaves. — usually white or dark orange yellow, arranged in expande ed or co 
tracted cym 

The genus Cordia consists of about 230 species distributed in the warmer 
regions of both hemispheres, especially in tropical America. In the Hawaiian 
Islands only the cosmopolitan Cordia subcordata Lam. (Kou) is represented. 

Cordia subcordata Lam. 
Kou. 

CORDIA SUBCORDATA Lam, Ill. I. (1791) no, 1899;—Cham. in Linnaea IV (1829) 474;— 
Endl. Fl. Suds. (1836) no. 1212;—DC. Prodr. TX. (1845) 477;—Pancher in Cuzent 

4;—H, Mann Proe, Am. Acad. ‘ a i t. 
(1867) 194;—Nadeaud Enum. Pl. Tahit. (187 73} no. 375;—Wawra in Flora 

Haw. Isl. 

Seem .) En e. no. 1 208;—C, orientalis Roem. et Schult. Syst. Iv (181 9) 
449;—Guill. ee Tait. (1836- -1837) n. 239. 

Leaves ovate or subcordate 12.5 to 15 em long, 8 em wide, on petioles of 2.5 
0 3 em or mo ore, acuminate, entire or BoE. - eaeidiog excepting slight tomentose patches 

or streaks in the axils of the principal veins; flowe rt t ries gee al or lateral subrace- 
mose panicles; calyx coriaceous, sph sea nist sstegularty 3 to 5 toothed; corolla — 
Colored, its tube little longer than the ¢al yx, with genre fa ay soar limb, 5 t 
lobed; dr Tupe ovate, submucronate, wncinad within the ¢ 

The Kou, which is indigenous in the Hawaiian oe though presumably 

brought here by the Hawaiians centuries ago, can only be found along the sea- 
Shore here and there. Nowadays it is exceedingly scarce, but in times gone by it 
Was rather plentiful, and much planted by the Hawaiians near their dwellings 
or grass huts. The wood of the Kou was much sought for, on account of its 

beautiful grain, for calabashes or poi bowls, spittoons, ete. It is a tree 30 to 

50 feet in height and had trunks of sometimes three feet in diameter. 

Today trees are never larger than 15 to 20 feet, with trunks only a few 
inches in diameter. The writer observed it growing wild on the Island of 

Hanai, along the beach near Manele, and also on Maui near the lava fields beyond 
Makena, together with the Algaroba (Prosopis juliflora), which has taken pos- 
Session of the country there, being on the leeside of Mt. Haleakala. 
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PLATE 170. 

NOTHOCESTRUM BREVIFLORUM Gray. 

Flowering branch, reduced one-half, 



Borraginaceae-Solanaceae. 

The Kou, whose Tahitian name is Jou, and is known in Samoa and Fiji as Tou 
or Hawanave and Nawanawa respectively, ranges all the way from the Hawaiian 
Islands to Madagasear, the Moluceas, and tropical New Holland. 

The wood is used by the Samoans for rafts, and the fruits for paste for their 
tapa clothing. The wood, which is much prized by the natives, is rather soft 
but durable. 

SOLANACEAE. 

The family Solanaceae is distributed over the tropical and temperate regions 
of the old and new world. The center of distribution is in Central and South 
America. In the Hawaiian Islands the family has one endemic genus which is 
closely related to a genus occurring in Brazil, but is not known from any other 
part of the world. Of the genus Solanum six species are also peculiar to these 
islands, but only one is a tree. 

KEY TO THE GENERA. 

Corolla salver- “shaped, 4 lobed, anthers nega aU ais OMe AN PRC Ce Nothocestrum 
Corolla rotate, 5- lobed, anthers COBNTV ONES co gies ee ee ore Solanum 

NOTHOCESTRUM Gray. 

x campanulate, 4-dentate or the teeth almost bilabiate. Corolla silky, salver- 
shaped, 4-lobed, the lobes ovate, valvate and folded in the bud. Anthers 4, sessile 
below the throat, posses acute, the cells opening inward and lengthwise. Ovary globose 

Style ‘cae naa reales Pais a funicle, the testa chartaceous and pitted. Embryo peri- 
pherical, curved around a fleshy albumen; the thick clavate radicle longer than the 
cylindrical ¢ cotyledons, Pee wooded trees or shrubs with single or fasciculate, greenish- 
yellow, inconspicuous flow 

The genus eo. consists of 4 species and is peculiar to the Hawaiian 
Islands, where all of its species are known by the name Aiea. The genus 
Nothocestrum is closest related to the genus Athenaea Sendtn. which possesses 
about 14 species peculiar to Brazil. The Hawaiian genus differs from the latter 

mainly in the tetramerous flowers which are salver-shaped, and besides in the 
calyx, which does not become enlarged at the maturity of the fruit, as is the 

case in Athenaea. 

KEY TO THE SPECIES. 

- stiri rarely 2 or 3; berry: longate. 5.6 .cin8 2s ok wares ee eee 
sao Baad — on short axillary Lagrst| ean globose. 

of corolla enclosed in the calyx. Leaves elliptica at bine fruit ais in the CALVES. co 5h N. breviflorum 
Tube of — some te than the cal 

Lea or ov es ovline, 
he ake a rg a i 

+ oe pb 0 68 5 6 ole eb ee ee 6 ee ee 

lyx remains open wit are sinuate; caly N. hepiendtra 
subcordatum 
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NOTHOCESTRUM BREVIFLORUM Gray. 
Aiea Tree. 

e414 . eats 7 gee 
fields of Puuwaawaa, North Kona, 

L 

feet. 

Injured trunk of Aiea tree, growing on the lava fic 

awaii; elevation 2400 



Solanaceae. 

Nothocestrum longifolium Gray. 
Aiea. 

NOTHOCESTRUM LONGIFOLIUM Gray, in Proc. Am. Acad. VI, (1862) 48;—Seem 
Flora Vit. (1866) 173;—Mann in Proe hi Acad. VIL. (1867) 1915 —Wawra in 
Flora (1873) 62;—Hbd. Fl. Haw. Isl. (1888) 308;—Del Cast. Il. Fl. Ins. Mar. Pacif, 
VIT. (1892) 249, 

A small tree or shrub with slender ascending branches, asia glabrous; leaves thin 
membraneous, lanceolate or elliptical-oblong, acuminate at both ends or occa asionally only 
acute or oo brebdaas obtuse, 10 to 20 em long, 3.5 to 8.5 em ie on petioles of 8 to 20 mm; 
flowers eps ae single, but not uncommonly 2 or 3, on pedicels of 8 to 30 mm; 
calyx tubular, 8 to 12 mm with flowers, 14 to 16 mm with fruit, glabrous, sharply or ob- 
tusely, sivas oe, 4-toothed; corolla aie yellow, the t not longe the 
calyx, the lobes of va sine size, narrowly margined, glabrous when open, silky pubescent 

bu 

anthers pag seucttes: stigma clavate, included in the tube; berry elon 
12 to 20 mm long, orange- ied rather fleshy, included in the calyx or eine bey 

This rather slender species is more often a shrub than a tree, and is pe 

to the rain forests on all the islands of the group. It usually sends out thin 

slender stems which do not branch, reaching a height of 7-10 feet, bearing leaf 
whorls at the ends, or it is a regular shrub with long and slender branches. 

Oceasionally it is a tree 15-20 feet high. As such it was observed and collected 

by the writer in the Kipuku Puaulu, near the Voleano Kilauea on Hawaii at 

an elevation of over 4000 feet. This is the only record where it was not found 

in the rain forest proper. It is not uncommon on Oahu, on the Koolau range, 

and can be collected in the mountains back of Honolulu. 

A variety B brevifolium Hbd. occurs in the mountains of Kauai, where it was 

collected by the writer along Opaiwela stream in the forests of Kaholuamano. 

Nothocestrum breviflorum Gray. 

Aiea. 

eee S70: TiS 

NOTHOCESTRUM BREVIFL Gray in Proc. -* Acad, VI. Sage eg ;—Seem. 
Flora hee (1866) 173; mete Proc. Am, Acad. VII. een) i91;—Hbd. Fl. Haw. 
tae (1888) 308;—Del Cast. Ill. Fl. Ins. Mar. Pac, VII. (1892) 248 

sige ricoh 10 to 12 m high; branches stiff, ene 

3 5 

& abi the ce eee to 10 mm, ealyx pacino with: Howes 

ha over it, dentate, kg bilabiate; cohol greenish yellow, 
Obes with yellowish, coa e pubescence outside, with the exception o 

=e glabrous, glabrous inside; anthers not protruding, linear, acute, glabro 
§ yle short; berry globose or oblong, ceakiee -red, 8 mm, or more lon ng. 

The Aica of Hawaii is a medium sized tree, 30-35 feet high, with a trunk of 

often 114 feet in diameter ; the bark is perfectly smooth and of a chccolate brown 

or grayish color; the w oe is soft and whitish-green, and full of sap. It is 

Peculiar to the tlcad of Hawaii, where it occurs in the dry districts especially 

on the aa lava flows of North Kona, at Puuwaawaa on the slopes of Mt. Hualalai, 

In that locality the writer met with the big- 

aged and often 

Us; ovary ovoid, 

where it is exceedingly common. 
gest trees. The trunks, owing to their softness are easily dam 
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Gray. \ 
i M LATIFOLI 

Aiea Tree. 
NOTHOCESTRU 

rf on in Grow tree. 

Auahi, East Maui. 

( 
trunk branch pinned against 



Solanaceae. 

eaten out by thirsty cattle, and are often covered with peculiar looking sears, 

and covered with knobs, increasing the ungainly appearance of the tree. It 
may be said here that none of the species of Nothocestrum (Aiea trees) deserves 
any claim to beauty; in fact they are the most ugly trees which the Hawaiian 
Islands possess. In the forests of Naalehu, southern slopes of Mauna Loa, 
Hawaii, the writer met with a form of this species, which owing to the fact 
that it grew in a wetter forest had a somewhat different aspect. The fruits 

were more or less oblong instead of globose, but agreed otherwise well with 
N. breviflorum. Collected fruiting June, 1909, North Kona, Hawaii, (no. 
3552) ; and flowering and fruiting Jan. 15, 1912, in Hilea forests, Kau, Hawaii, 
(no. 10016). 
The tree is usually found at an elevation of between 2000-2500 feet. 

Nothocestrum latifolium Gray. 
Alea. 

(Plates 172, 173.) 

NOTHOCESTRUM LATIFOLIUM Gray in Proc, Am, Acad. VI, (1862) 48;—Seem. Flora 
Vit. (1866) 173;—Mann oe Am. Acad, VII. " (1867) 191;—Wawra in Flora (1873) 
62;—Hbd. FI. Haw. ie mi 8) 308;—Del Cast. Il. FI. Ins. Mar. Pacif. VII. (1892) 
249 ;—Heller in Minnes. Bot, Stud. Bull. IX. (1897) 8 

A small tree; branches rigid. ascending; leaves broad o wie or obovate-oblong, or 
suborbiewlar (Lanai spee.) entire or with very s siatlaw sinuses, acute or obtuse and often 
rounded at the apex, covered with an ochraceous tomentum when yo ung, puberulous at a later age, of somewhat thick texture when fresh, thin chartaceous in dried specime 
pellucid, 4 a 12 em lon to 7 em wide, on petioles of 10 to 50 mm; fl 
on short spurs, the pedicels 4 to 18 mm, calyx ureceolate, pos 6 mm, trune 
globose, Omen ins ose or glabrate, open wit th fruit; corolla greenish-yellow, silky, 

twice as long as the calyx, the lobes less than half its length; anthers protruding, some- 
what oles sa in the foregoing species; ovary globose, style as long as tube, berry 
globose 4 to 6 mm, whitish. 

This species a Aiea oceurs on all the islands of the group with the exception 
of Hawaii. Like the former it prefers the dry forehills on the leeward sides 

as well as aa lava fields. It is one of the most common and ungainly looking 
trees on the Island of Lanai, where it can be found in the Kaa desert, the most 
Western point of Lanai. It is taller than any other tree in that locality and can 

be recognized from a distance by its long stiff ascending branches, which are 

only slightly foliate; on Molokai it is common at Mapulo’u in the dry seoun delet 

and rocky situation 2000 feet above Kaunakakai, where it associates with 
Sideroxylon, Acacia Koaia, Myoporum sandwicense, and other trees; collected 
March 22. 1910, Mapulo’u, Molokai, no. 6155 fruiting; flowering at Mauna Lei, 

Lanai, July 26, 1910, (no. 8082). 
On the Island of Maui, on the southern slopes of Haleakala on the lava fields 

of Auahi, land of Kahikinui, occurs a variety enumerated as 8 by Hillebrand in 

his Flora During the winter months, especially in the month of November, 

the trees are adorned with large dark green foliage hiding the ugly gnarled stiff 

branches, while in the month of March they are either bare or with only very 

Scanty foliage. 
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173. 
- 

4 PLATI 

NOTHOCESTRUM LATIFOLIUM Gravy. 
Aiea Tree, 

la, East Maui; elevation 2600 feet. Growing 



Solanaceae. 

The leaves are large with sinuate margins, subcordate at the base, densely 

tomentose, dark green with pale venation; inflorescence also covered with a 

dirty yellowish pubescence; otherwise as in the species. At the same locality 
cccurs, however, also the species with entire leaves or just a slight indication 

of a wavy margin. 
The tree illustrated was photographed when the foliage was scanty. 
The wood of this, as well as of the other species, is soft and of a green color; 

it was used by the natives in the olden days for finishing off canoes. The reddish 
yellow berries are sometimes eaten. 

Nothocestrum subcordatum Mann. 

Aiea, 

os gata hae SUBCORDATUM Mann Proc. Am. Acad. VII. (1867) 191;—Wawra 

Flora (1873) 62:—Hbd. Fl. Haw. Isl. (1888) 309;—Del Cast. Ill. Fl. Ins. Mar 
Pae. VII. (1892) 249 

medium sized tree one 10 m high; leaves ovate or cordate, 7.5 to 12.5 em long, 
5 to 10 em wide, on Be ea f 3 to 4.5 em, bluntly ae gig thick coriaceous, glabrous; 
flowers clustered, but often only a single one develo oped, on pedicels of 4 to 5 mm; atte 
4 to 8 mm pope tee campanulate with pee globose With fruit but not closed over it 
\shaaglien exserted, silky yellow, its tube 8 to 10 mm, the limb half as long and 4 to 5 jsteeds 
erry glob 

This a which is undoubtedly closely related to N. latifolium, if at all 
distinet from it, occurs in the ravines of Mt. Kaala of the Waianae range, and in 

the Valley of Wailupe, at the eastern end of Oahu. It is not known to the 
writer. Wawra collected it at Halemanu on Kauai, (no. 2140). 

SOLANUM L. 

alyx 5 to 10 toothed or lobed, only rarely enlarged with fruit. Corolla rotate or 
broad campanulate, 5-lobed. Filaments very dete at the base of the corolla; 
anthers oblong o Aongee! erect and connivent i cone round the style, cpening at the 
apex by 1 to 2 por Ber rry eo . or ae Sale “ sirubs or trees, pro hla erect, 
or climbing, with wore or lobed lea Flowers in um vellat eymes or racemes, or often 
& corymbose panicle, rarely single. “Corolla white, yellow, Ge. blue or a 

This genus, which numbers more than 900 species, is distributed over the 
tropical and temperate parts of the whole globe; the largest number of species 
occurs however in South America. The Hawaiian Islands possess 6 endemic 
Species of which only the one here described is a tree, the remaining five being 
Shrubs. Besides the six endemic species quite a number of species are culti- 
vated for ornamental purposes, and a few are weeds along the roadside, as the 
nightshade (Popolo) ete. To this genus also belongs the Potato, Solanum 

tuberosum L., and the Egg plant, S. Melongena. 

Solanum Carterianum Rock sp. nov. 
Puananahonua. 

A medium sized or small tree 5 to 7 m high, with very few stiff branches, straight 
trunk of 15 to 20 em in diameter, vested in a grayish smooth bark; branches covered 
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PLATE 174. 

a gag abacherrcesrpe - ie Gray. 
Naio or Bastard Sandalw 

Flowering and uine oer g less than one- ~halt natural size. 



Solanaceae-Myoporaceae. 

Seg aan with a pale yellow to cinereous, long, stellate -aalpt bagel leaves pale green 
and velvety tomentose above, densely covered beneath, especially on the veins and mid- 
rib, ih s stellate pale tomentum, as well as the petioles, which are 20. i o 30 mm long, 
Bictical- oblong, long acuminate at the apex, sho rtly sisluceebeae at the base, acete, 

flo chartaceous, entire, 12 to 25 em long, 3.5 to 7 em wide; inflorescence a terminal corymD, “5 ; 
standin ct on a ¢ 

densely covered with a long stellate woolly tomentum, calyx densely tomentose, divided 
to the middle into ovate acute lobes of 4 mm length, corolla parted two thirds its length 
into ovate-oblong acute lobes, which are of a blue color, and glabrous inside, but densely 

ith a pro 
short, ome not attenuate, broader at the apex ‘than at phic bas ey mm long, with two 
ovoid apical pores; ovary villous a long ae Rea berry globose, black 
honecea wit ‘th a short stellate pubese e when young, 10 to 12 mm . diameter on pedicels 
of 6 mm; the peduncle and pedicels rig and thick. when with frui 

This most remarkable species was discovered by the writer on the Island of 
Oahu in the lower forests near Waiahole, at the entrance of Waianu Valley, 
on January 22, 1909; only a single tree was seen, for which an old native gave 
the name as Puananahonua. He remarked that he knew of the tree when he 
was a boy, and that his parents used the fruits for medicinal purposes. 

This is the only species of Hawaiian Solanum which becomes a tree, all the 
rest of them being shrubs. It is remarkable for its large entire leaves, but 

mainly for its terminal woody corymbose inflorescence which reaches a length 
over 15 em; also for the bright blue corolla, and long filiform style. 

It is named in honor of Ex-Governor George R. Carter, who made the publiea- 
tion of this volume possible. 

Collected at Waianu, Oahu, flowering and fruiting, January 22, 1909, (no. 
1191), type in the College of Hawaii Herbarium. 

MYOPORACEAE. 

The main regions of the distribution of this family are situated in Australia 
and in the neighboring islands. Only a few out of the 102 species are found 
outside of Australia, one each in China and Japan, one in Mauritius, one in 
South and West Africa, and another species in the West Indies. Here in the 
Hawaiian Islands we have also only one species represented. The family con- 
sists only of 4 genera, nearly all Australian. 

MYOPORUM Banks et Sol. 

Calyx 5-lobed, unchanged at maturity of the fruit. Corolla with short _ sub 
campanulate, or dderd longer tube and ee ste bik Peay ores s. Stamen w 
saree, rarely 5, y 2 to 10 celled; and as ma ed. Trees or shrubs or ie 
with erect and premeate stems. Flowers tals or t tansiealats in the leaf-axils. 

The genus numbers about 25 species, which are divided into 5 sections. It 
distributed over Australia, China, Japan, Mauritius and the Hawaiian Islands 
with a single species which comes under section II. Polyeoelium. 

The only useful species of Myoporum are M. platycarpum R. Br., the sandal 
or sugar tree or dog wood of the Australians, which exudes a sort of manna, and 
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PLATE 175. 

MYOPORUM SANDWICENSE (A.DC.) Gray. 
Naio : : 

Trunk of large ; ; : e tree ; o malar acaly hark : 2 . . ; : 8 ee gral peculiar scaly bark, more than two feet in diameter; growing 
n forest above Makawao, Maui; elevation 2500 feet. 



Myoporaceae. 

also a resin which is used as sealing wax. and the Hawaiian species, M. sandwv- 

cense (DC.) A. Gray, or Naio or Bastard Sandalwood, used as a substitute for 

the true sandalwood after the exhaustion of the latter. 

Myoporum Sandwicense (DC.) A. Gray. 

Naio or Bastard Sandalwood. 

(Plates 174, 175, 176.) 

MYOPORUM cone a sbraalay et Sag oe A. wey in Proce. Am. Acad, VI. (1866) 53;— 

. Mann. Pro cad. (1 ee 194;—Wawra in Flora (1874) — 

Hbd. Fi. Haw. Isl. maa) “3; Dal Cast. FL. Ins. Mar, Pacif, VII. (1892 

258;—v. Wettstein in Engl. et Prantl Pietan, IV. 3. 1. (1895) 360;—Heller Pl. 

Haw. Isl. (1897) 892.—Polycoelium sandwicense A. DC. Prod. XT, (1847) 706.— 

yoporum Seema Hook. et Arn. in Bot. Beech, (1832) 9 

wards the ends of the branches, preg on elliptieo lanceolate or 

ie Naceesiats. at oa acute, or acuminate, chartaceous, or fles on aha growing at the 
sea-shore or even at low elevations (300 feet) 6 to 15 em lon ng, 1 to 5 em wide on petioles 

of about 1 or acute at both ends, entire, or serrate in the specimens from se 
Hualalai, } North Kona, Hawaii, the bolts: pers very —— in all oe nens; flow 

i i cels mm 1 to 3 

near the apex; stigma truncate. dry what y and white globose or 
ovate, about 2 mm in diameter, ieee by the style nibbed when dry; embryo cylindrical 
cotyledons as long as the radicle. 

On the Island of Molokai is a very narrow leaved form, with linear lanceclate 

very acuminate leaves, which are viscous; and with small pink flowers. It 

grows on all the islands of the group, from high elevations down to near or at 

the sea-shore, where it forms globose tussocks with salty fleshy leaves. 

The Naio or Bastard Sandalwood is a very handsome tree which reaches a 
considerable size. Its thick bark is of « dark gray color and deeply irregularly 

corrugated. It inhabits all the islands of the group and according to Hille- 
brand is supposed to reach its best development on the high mountains of Ha- 

waii, Mauna Kea and Mauna Loa, up to 10,000 feet elevation, which, howeve7, 

is not the case. Next to Ohia and Koa, it is one of our most common forest 
trees, growing at all elevations from sea level, where it is a small shrub 2 feet 

high, up to 10,000 feet. On the Island of Maui, in the dry forest back of Ma- 
kawao (elevation 2500 feet), as well as at Auahi, southern slopes of Haleakala, 
it attains its greatest height and diameter of trunk; trees of 50 to 60 feet with 
trunks of more than 3 feet in diameter are not uncommon. It prefers the lee- 

ward sides of the islands, especially the aa lava fields, regions with very little 
rainfall, as well as the high mountains of Mauna Kea, Mauna Loa, Hualalai and 

Haleakala, where it forms the upper forest zone together with the Mamani (So- 

phora chrysophylla), Raillardia, Coprosma, and Styphelia, reaching a height of 
about 20 feet, and withstanding heavy frosts. At the lower levels it is associ- 

ated with the Maua, Holei, Aalii, Kauila, Uhiuhi, ete. Hillebrand in his flora 

says that it is wanting on Molokai. The writer, however, found it very abundant 

above Kaunakakai, on the open dry ridges at Mapulou, where it grew together 
with Koaia and Alaa. The tree is glabrous throughout, has from narrow lance- 
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PLATE 176. 

MYOPORUM Pow sCEMbn the “bak ) Gray. 
io, EB 

A large Naio tree, growing on the lava ‘elas © gos southern slopes of Haleakala, 
Maui; elevation ace feet. 



Myoporaceae-Rubiaceae. 

olate to obovate pointed glossy leaves which are crowded at the ends of the 
branches. The flowers, which are of a white or pink color, are borne all along 

the slender branches and are quite fragrant. 
The dark yellowish green wood becomes very fragrant on drying and re- 

sembles the odor of true Sandalwood. After the supply of the latter became 
exhausted in the islands, it was shipped to China as a substitute. The Naio is 
peculiar to this archipelago, though undoubtedly it must have originated either 
from Australia or New Zealand, the home of most of the Myoporums. 

Dead trees or old trunks are called Aaka by the natives. 

RUBIACEAE. 

The family Rubiaceae with its 4500 or more species and about 350 genera is 
a decidediy tropical one. The distribution of its species over Africa, Asia and 
America is rather even. Polynesia possesses also a large number of species. In 
the Hawaiian Islands this family is represented by 13 genera of which 4, 
(Straussia, Bobea, Gouldia and Kadua) are endemic. Eight of the 13 genera 
have arborescent species while the remaining 5 have shrubby or also herbaceous 
Species only, and are therefore here omitted. A large contingent of the Hawaiian 
Flora is made up of this family which is the largest next to ( Lobelioideae ) 
Campanulaceae and Rutaceae. The family is easily distinguished by its op- 
posite leaves and interpetiolar stipules. 

KEY TO THE GENERA. 

Ovules many in each ees 
Ovary 2- rare ely 3-4 led. 

Tuit a bluish- a smidehiscent fleshy berry. so... eee ss oe ee Gouldia 
inet celled 

F vane larger sack or pyriform, succulent or dry, crowned with the ealycine 
MN Nee rag PREIS ET Pea eeW ee eN Cony co tub et sos cis ca ues Gardenia 

Ovules one in each e¢ ell. 
Flower ee nghape ge ea or polygamous. 

2 to 10-celled. 
wers = gee the corolla-lobes imbricate in the bud........ Bobea 

oes 2 -eelled 
Flowers white fragrant, the corolla lobes valvate............. ~aestetoeg 
Flowers white small, Pee ea ee Straus 
satel ae iseey. white funnel-shaped, drupe crowned by the long exipiie 

Dee Me aig Ber eee pinot Oe Rte UE ee wg EE ei w UNE Glen ele o Psychotria 
Ovary 4- aed 

Flowers in globose heads; drupes united into a fleshy compound 
6 0 Ss wee 6 6 5 60 6 eee Se 8 6 68 8 oe 6 He 8 6 eh ee ee 0 6 ko we) 6 0 wl ee 00 rui 

Flowers dioecious, stigma bifid to the base, anthers 4 to 11............ Coprosma 

Calyx short, cup- shaped, 4-toothed. sear ae mead “shaped, coriaceous, with 4 me 
fleshy lobes an d glabrous throat. Stamens 4. erted in the tehke or throat. 
2-celled; style with 2 filiform branches. Fruit a “sere with 2 drupaceous divisions, had 
cate—Shrubs or small trees with coriaceous leaves and short interpetiolar, caducous 

pules. 
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PLA LE 114, 

GOULDIA AXILLARIS Wawra. 
Manono 

Fruiting branch; reduced, 



Rubiaceae. 

The genus Gouldia is strictly Hawaiian, and consists of a goodly number of 

ill-defined species, most of which are shrubs, only very few becoming trees. As 

they are at present in a mixup, and difficult to determine without type material, 

it is thought wise to mention only these few. 

KEY TO THE SPECIES. 

Panicles axillary and short, ‘he es pubescent underneath........... Moats G. axillaris 
wemuicios Perminal, Large, 1OOkG. . ot oa son coeds ba ge ss ee a8 bs tea ee se eae G. elongata 

oo axillaris Wawra. 
Manono. 

(Plate 177.) 

GOULDIA AXILLARIS Wawra ‘in Flora (1874) 297;—Hbd. Fl. Haw. Isl. (1888) 170;— 
Del i Tl. Fl. Ins. Mar. Pacif. VI. (1890) 189.—G. sandwicensis var. hirtella 
Gra oc. Am, Ac. IV. (1860) 310, in part. 

Brane ae ae solid, densely and evenly foliose throughout, coarsely duane 
leaves on petioles of 4 to 12 mm, elliptical, sere oblong or lanceolate, 5 to 15 em long, 
1.5 to 5 em wide, more or less acuminate, contracted or rounded at the ‘base, bluish- green 
when fresh, membraneous to chartaceous, with not very di sn nerves, coarsely but 
“ar Soka underneath; stipules 6 mm; panicles shonin, pubescent, short, 2.5 

ong, = aS axils - mostly older leaves or on the naked br me with slender 
aes of t to 1 2 mm e lowest bracts 6 to 12 mm or foliaeavun, corolla puberulous, 
small; anthers sabexcerted; berry pale blue or blackish, 3 to 4 mm in diameter; seeds 20 
0 22 on each pla 

This species is a small tree about 20 to 25 feet high, and is very variable. It 
eccurs practically on all the islands of the group in the rain or middle forest 
zone. at an elevation of about 3000 feet. Specimens from South Kona, in the 
forests back of the lava fields of Kapua, Hawaii, have exceedingly large fruits, 
and larger panicles all along the branches, as well as terminal; collected frnit- 
ing February, 1912, (no. 10030). Other numbers in the Herbarium of the 

College of Hawaii are 3706 from Hualalai, Hawaii; 7016 from Maunahui, Molo- 
kai; 8535 from Mt. Haleakala, Maui. 

Gouldia elongata Heller. 
Manono. 

ee reg eee Heller in Minnes. tags Stud. Bull. TX. (1897) 897.—G. terminalis 
d, Fl. Haw. Isl. (1888) 169 in par 

Branches nl eee near ends, drooping, slender, four-angled, glabrous 
throughout; or ing inst es fine alae ge underneath; bark gray, smooth; leaves 
elliptieal skal on "sli ghtly more sbi tne t the apex than at the ba ase; 5 to 7.5 em 
ong, » ¢m or more wide, pat midrib eeoswedt ne impres ssed above, on short t petioles about 
2 em; panicles termi nal or occasionally rarented PY yramidal, very large and loose; pedicels 
slender; berries small, 2 mm in diameter, bluis 

This Manono is usually a shrub, but it was also observed as a tree in the for- 
ests of Kaholuamano, Kauai. Plants occur on Maui (no. 8531) which would be 

referable to this species, but differ to some extent, as in the contracted panicle, 
which comes closer to G. sambucina. The latter is also a small tree described 
by Heller. It oceurs in the forests of Kaholuamano, Kauai. The leaves of this 
latter species are very wide and thick coriaceous. 
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PLATE 178. 

GARDENTA REMYI Mann. 
Nanu or Nau, 

Flowering and fruiting branch; reduced. 



Rubiaceae. 

GARDENIA Ellis. 

Calyx usually tubular and truncate, toothed or lobed, persistent. Corolla salver- 
shaped, campanulate, or funnel-shaped with cylindrical tube; lobes occasionally more than 5. Stamens 5 to 11, inserted in the throat, enclosed o shortly protruding y 1-celled, 1 

. 

with 2-several parietal placentas; style often with clavate stigma protruding. Fruit coriace- 

ing stipules. Flowers pasuaiiuslty very large, terminal or axillary, white, yellow or purple. 
The genus consists of about 70 species which are distributed over tropical 

Africa, Asia and Australia. About 10 species have been described from the 
Pacifie isles, two of which are peculiar to Hawaii, while the remaining ones 
occur in Tahiti (1), Fiji (6) and in Samoa (43; 

KEY TO THE SPECIES. 
Branches not Brulee, SPO -RIGUORNS Tre y's. 4 ee ge eS G. Brighami Branches glutinous, fruit quadrangular, pyriform....................0e00. G. Remyi 

Gardenia Brighami Mann. 

Nau. 
GARDENIA BRIGHAMI Mann in Proc. Am. Acad, VII. (1867) 171;—Hbd. Fl, Haw. Isl. (1888) 171;—Del Cast. Il. Fl. Ins. Mar. Pae. VI. (1890) 191;—Brigham Ka Hana Kapa in Mem. B. P. B. Mus. III. (1911) 146. 

_ Branches dichotomous, densely foliose, scarcely glutinous at the ends; leaves on short petioles of 4 mm, ovate, shortly acuminate, chartaceous, with prominent straight nerves, shining above, papillose and puberulous when young; stipules triangular or truncate; 
¥ ° var 

rl se, with 4 faint lines, about 2.5 em in iameter, coriaceous, indehiscent, tipped with the contracted limb of the calyx, 1-celled, with 4 (or 3 or 5) parietal placentas projecting about 4 mm from the- pergameneous endocarp; seeds many in a yellowish pulp, horizontal, flattened, obtusely 3 or more angled. 

The Nau is a small tree, reaching a height of 15 to 18 feet, or is even smaller 
when it is a shrub. It has a trunk 6 to 8 inches in diameter and is vested in a 
smooth or slightly roughened bark. The fiowers are of a beautiful white and 
very fragrant and would be worthy of cultivation on that account. During the 
month of March the trees are usually loaded with the globose fruits, which turn 
black when mature. Hillebrand remarks that the fruits do not open on the 
tree, though the writer saw them split into several divisions on most of the 
trees on Molokai. 

The Naw is peculiar to the very dry districts on the leeward sides of the 
islands, and is especially common on Molokai, where it forms the remnants of 
the dry forest on the slopes of Mauna Loa which forms the west end of that 
Island. The trees on Molokai are taller than on the other islands. It associates 
with the Keahi, Chrysophyllum polynesicum, Kokia drynarioides, Reynoldsia 
Sandwicensis, Xylosma H illebrandii, Nototrichium sandwicense, ete. On Lanai it is also very common in the Valleys of Mahana and Kaiholena, as well as on 
the slopes of the Kaa desert, where it can be found with some of the above 
mentioned trees and also with Bobea sandwicensis, Nothocestrum sp., Osnanthus 
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PLATE 

ee ee ODORATA febetatis F, M. 
or Alahee Tree 

Growing on do extreme western a of Molokai. 



Rubiaceae. 

- sandwicensis, various Sideroxylons and others. On Hawaii the writer found a 
small tree on the lava fields of Puuwaawaa, elevation 2000 feet, North Kona, 
while on Oahu it is recorded from Nuuanu and the dry forehills of Makaleha. 
The wood of the Naw is whitish yellow. The yellow pulp of the fruit was em- 

ployed in dyeing tapa, or kapa, yellow. 

Gardenia Remyi Mann. 
Nanu or Nau. 

(Plate 178.) 

GARDENIA REMYI Mann in pila Ne Am. Acad. VII. (1867) 171;—Hbd. Haw. Isl. 
el tale ies ee page <sE 1, Ins. Mar. Pace. be a (1890) 191 Mac ctaetnn Ka Hana 
Kapa Mem. B. Mus: tis (1911) 146. aes 

Leaves obovate oblong, 10 to 22.5 em long, 5 to 10 em wide on petioles of 4 to 8 m 
shortly acuminate, con ntracted at the base, retasacte papillose underneath, svemingatie 
nerved; stipules truncate ee sheathing, flowers terminal, single, sessile; ealyx- tube angu- 
lar, 18 mm long with 4 5 1] sab which are fa leiform, and dilated toward the obtuse 
apex, net-veined, spre Bins with the plane raat’ about 3 to Be 2 long, equalling or ex- 
ceeding the corolla; corolla white, = tube 2.5 em, the 7 to 8 obovate-obl one: saath 

20 mm narrowed at the base and separated by broad sinuses; anther 
ee fruit 4 t sre ait by Ati, 3.5 to 5 em, the permanent calyx-lobes pareouadiicg 
a dise 6 to 8 mm in aaa 

The Nanu or Nau, unlike the afore described, is a tall tree reaching a height 
of 20 to 40 feet with a rather large broad crown. The branches are more or 

iess horizontal in large trees; the trunk is short. The leaves which are larger 

than in the foregoing species are light green and covered as with a layer of 
varnish due to a glutinous substance which exudes from the young shoots. The 

large sweet-scented flowers are terminal and single and have no flower stalk. 

The fruit, which is quadrangular, is crowned by four wings, which are the per- 

sistent lobes of the calyx, a characteristic which is absent in the other Hawaiian 
u 
The Nanu or Nau may be found on the slopes of Tantalus and especially in 

Palolo Valley on Oahu, where it is a smaller tree, while on Molokai back of 
Kaluaha large trees can be found in company with Acacia Koa (Koa), Bobea 
elatior, Straussia Kaduana, ete. It grows on the leeward sides of some of the 
islands and also in the rain forests on the windward sides, as for example on 
Maui, where it is scattered between the valleys of Waikamoi and Honomanu 
on the northern slope of Haleakala, where the rainfall is exceedingly large, as 
well as on Kauai in the forests of Hanalei. Like the former it is endemic to the 
Hawaiian Islands; both species were discovered by Horace Mann and also de- 
seribed by him in his ‘‘ Enumeration of Hawaiian Plants’’; the former he named 
in honor of his companion, Prof. Wm. T. Brigham, the latter for the French 
Botanist Jules Remy. 

The glutinous leaf buds were used by the natives as a cement, and the yellow 
fruit-pulp for dyeing purposes. 
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PLATE 180. 

BOBEA ELATIOR Gaud. 
Ahak 

Fruiting branch; reduced. 



Rubiaceae. 

PLECTRONIA Linn. 

Calyx short, cup-shaped, truncate or 4 to 5 toothed. Tube of corolla short or pro- 
~ ganboeg funnel shaped or campanulate, with obtuse or acute lobes. Stamens 4 to 5 

serted n the throat. Ovary 2-celled; style with thickened, obtuse, capitate stigma. 
Riis anedod, one cell often Kbortive —Shrubs or trees, occasio onally climbers, armed 
or unarmed, with ¢ coriaceous leaves and interpetiolar stipules. Flowers small in fascicles 
or corymbose cym 

A genus of more than 80 species distributed over the warmer or hottest regions 
of the old world, with the exception of Europe. In the Hawaiian Islands we 
have only one species, the Walahee or Alahee, distributed however over the 
South Pacific Islands. 

Plectronia odorata (Forst.) F. v. M. 
Walahee or Alahee. 

(Plate 178.) 

aeaualahan rs SMA TA Patel. Foo Mae soe og i 8 ony ek Hbd, Fl. Haw. = 
(1888) 175;—Del Cast. Ill. FI. fa Mar. Pac. VI. (1890) ioe ;—K. Schum 
Engl. et Prantl Pfizfam. IV. 4. (1891) 92;—Heller Pl. Haw. Isl. (1897) 902.— 
Coffea odorata Forst. Prodr. (1786) no, 94.—Ixora odorata Spreng]. Syst. veg. 
I. (1825) 409.—Canthium asi idum H. et A. Bias: Beech, (1832) 65; —Mann Proe. 

74) 298.—Myonima umbella 
Hook. et Arn. Bot. Beech. (1832) 86.—Pav be dubia soak Fl. Suds. (1836) 176. 
no. 1296.—Canthium odoratum Seem. Fl. Vit. (1866) 1 

aves elliptical-oblong, acuminate or somewhat obtuse, dark green, ae ore 
oe tenuate: stipu vee es mucronate; flowers white, yee: in ¢ymose corymbs o 3.5 
em long; ¢ alyx 2mm, dentate; ¢ corolla 6 mm long, 5 fid, pilos se at the insertion of 
the stamens, the tates exerted; style wekbibe soe “glabrous, stigma short ovoid or rather 
the 2 thick lobes co-adnate; dru upe obovoid, essed, black and juicy when cantare 
emarginate, grooved on each’ side, 8x10 mm, 2- a Seed ineurved, 

The Walahee or Alahee is a shrub or small tree reaching a maximum height of 
20 feet. It has a round crown, bright green, very glossy leaves; the white frag- 
rant flowers add to the beauty of the little tree during the summer months. 

It inhabits the dry regions of the low land or lower forest zone up to 2000 
feet, and is rather a common tree on all the islands. On the west end of Molo- 
kai, Walahee trees form the sole arborescent growth in the little gulches (see 
plate 178) 

The wood of the Alahee is very handsome, exceedingly hard, and durable. It 
was used by the natives for their implements with which they tilled the soil. 
The leaves were used in coloring articles black. 

BOBEA Gaud. 

Flowers polygamous- segtrdn Calyx cup-shaped, truncate, 4-toothed or 4-lobed. 
Corolla ‘salver: shaped, lobes imbricate in the bud. tamens inserted in the throat their 

ale flowers wi in the femal O 
fi with 2 to 11 filiform branches. Drupe she, somewhat dry or fleshy, da edit 
when dry, with 2 to 11 osseous, uniseriate pyre Seeds straight.—Trees with 
coriaceous to chartaceou us, pa ale green eae foes Soleseieia easily caduecous spelen 
Flowers usually 3, or single, in axillary sym 

437 



PLATE 181. 

BOBEA HOOKERI Hbd. 
Ahakea 

Flowering and fruiting branch; reduced. 



Rubiaceae. 

The genus Bobea, named by Gaudichaud in honor of M. Bobe-Moreau, a 

physician and pharmacist in the French Marine, consists of 4 or perhaps 5 

species, which are all peculiar to the Hawaiian Islands. They form two groups, 

one composed of Bobea elatior and B. Mannii which are perhaps a single species, 

and B. timonioides, B. sandwicensis and B. Hookeri, only differing from each 

other mainly in the number of pyrenae. 

KEY TO THE SPECIES. 

Limb of calyx cup-shaped, truncate, drupe with 2 to 11 pyrenae. 

ele t pest O8 -PlADTOUS: Neauncle Greet «5.4 we ace sew ee ee ws )em cin a B. elatior 
Lea a underneath, peduncle drooping...........--.se+seeeees B. Mannii 

Limb of ca cup-shaped, 4 phakleds oOo ari Beek an eee B. timonoides 
Limb of calyx Laehaies = lobed. 

Flow FUNG: With: S PYTOMAG savas ow ees Canes Fe vee ed B. sandwicensis 

Wiewors eg ieee with 4 to 6 peas ERG Caen oD area era Ure B. Hookeri 

Bobea elatior Gaud. 
Ahakea. 

(Plate 180.) 

BOBEA ELATIOR Gaud. Bot. Voy. Uranie (1826-30) 473, pl. 93;—A. Gray Proe. 
Aead. IV. (1860) sat Peat Ahh Am, Acad. VII. oe 867) 170 ;—Hbd. FI. Bay, 

Isl. Bhagee 173;—K. Schum, in Engl, et Prantl IV. « (1892) 96; —Del Cast. Hl. 

nie oa Pa ac, TL (1890) ‘192 ;—Heller in Minne Toe Stud Bull. IX. (1897) 

urneya Gaudichaudii Cham. et Schlecht. in bink. TV. (1829) 190.—Timonius 

pane mctaaaet DC. Prodr. IV. (1830) 461; Ena Fl. Suds, (1836) 176, no. 1288. 

Leaves pale, obovate oblong, 5 to 10 em long, 2.5 to 5 em wide, on petioles of 6 to 24 

mm, acuminate, chartaceous, glabrous; stipules oblong-lanceolate, 8 t cage mm, rather con- 

volute foe the bud; iter 3 (accord. Hillbd. 3 to 7) in a cyme, wi ith a common geet 

OF 5-to7.5._em, the middle flower sessile, the cities ones on pedicels me 12 to as 

bracts ‘and bractlets cup- have ed, low; calyx 4 to the cup- she truncate ap 

rtion; corolla greenish, glabrous, the lobes in the bu aed near the 

ee hs tube 4 to 8 mm, ’plicate a at the throat, the obovate or rounded lobes 3 to 5 mm 

anthers sessile at Ais middle of the tube; style 3 - 11 cleft; tosh nas hued purplish 

ovoid 6 to 10 mm in meter, or spheroidal crowned by t alycin which sur- 

rounds a slabeGis disk ar 2mm in diam.; pyrenae 3 to 11, hick wailed. Sosa 

This Ahakea is a tree 30 feet or so tall with often a large trunk of 1% feet 

in diameter. It occurs in the rain forests of the Islands of Oahu, Kauai, and 

Hawaii, and can be recognized by its rather pale green foliage, which is often 

reddish-veined. 

It is not uncommon back of Honolulu in the Valleys of Pauoa and Palolo as 

well as in the whole Koolau range. The biggest trees were observed in the 

mountains of Punaluu on the windward side of Oahu. The wood of the 

Ahakea is yellow and was employed by the natives for poi boards and the top- 

rims of outrigger canoes, which in modern ones are painted yellow, to take the 

place of the yellow Ahakea wood. 
Few are the natives now-a-days who are familiar with the Ahakeas of the 

Hawaiian forests. 
At a lower elevation, about 1000 feet, there occurs an apparent variety of the 
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PLATE 182. 

BOBEA HOOKERI HUbd. 

Ahake 
. * i 7 ‘ a TRE ee ae ave selds 

ranch pinned against trunk of tree. Growing on the lava fiel 
Flowering and fruiting b 

Auahi, southern slopes of Mt. Haleakala, Maui. 



Rubiaceae. 

true B. elatior, with smaller leaves, and fruits with only two pyrenae. The 
whole aspect of the tree is different from the true B. elatior occurring 1000 feet 
higher. 

Hillebrand enumerates a variety ~. brevipes, and gives the length of the 

peduncles at 3 lines or 6 mm; in a foot note, however, he states: ‘‘the single 

flowers are on a peduncle of 12 to 20 lines or 24 to 40 mm. 

On the Island of Molokai in various districts, as in Wailau Valley, Mapuleho, 
and Kaluaha occurs a species of Bobea which at first glance would appear to be 
B. elatior. However, the fiowers are single and usually with 11 pyrenae. The 
tree is entirely glabrous in all parts. It may be Gray’s B. brevipes, but his 
description: ‘‘pedunculis brevibus unifloris?’’ would speak against it, and there- 
fore the writer would suggest the name: Bobea elatior Gaud. var. Molokaiensis 
Rock var. nov. The type is 7028 in the College of Hawaii Herbarium.  Col- 
lected flowering and fruiting Wailau Valley, Molokai, April, 1910. It is a small 
tree about 20 to 25 feet in height with a slender straight trunk. 

On the Island of Kauai the writer observed several trees of Bobea, one oc- 

curring in the mountains of Halemanu in the dense forest, a rather large tree 
with a broad round crown. It is known to the natives as Akupa. Its leaves 
are ovate, bluntly acute, or obtuse or rounded at both ends and are on petioles 
of 4 mm, or even subsessile, the branchlets, petioles and leaves are hirtulose with 
whitish hair. As the tree was neither in flower nor in fruit its diagnosis is un- 

certain ; it will probably prove to be a new species of Bobea when complete ma- 
terial is at hand. 

On the lower mountain slopes back of Makaweli, Kauai, occur a few small 
trees which may be referred to Hillebrand’s Bobea Manni, though all peduncles, 
which are rather short, drooping and hirsute, are single flowered and would 

therefore come under Gray’s B. brevipes. There is however some doubt in the 
writer’s mind in regard to the specific value of Bobea Mannii which, with the 
exception of the three flowered inflorescence, agrees well with Gray’s B. brevipes. 
Until the type material can be examined, these questions cannot be definitely 
settled. 

Bobea Hookeri Hbd. 

Ahakea. 

(Plates 181, 182, 183.) 

BOBEA HOOKERI Hbd. Flora Haw. Isl. (1888) oe — Schum. in Engl. et Prantl 
Pfizfam. IV. 4. (1891) 96.—Rhytidotus sand wi Hook. f. Icon, Plant. (1870) 
tab. 1071;—Del Cast. IN. Fl. Ins. Mar. Pae. VI. “(1890) 192. 

Branches and branchlets terete, the latter og bak ona ha hapte Sra en. 4 
mm; leaves ovate, slightly and irregularly crenulate, nspar avy margin, 
acuminate, 6 to 9 em long, 3 to 5 em wide, peat ee eae an ucid tae dark green 
above, a panernenek. with reddish midrib and petioles, the vere 6 to 12 mm, pubes- 
cent, as are the young pratt pipe single, usually axillary or in the axils = fallen 
leaves, on ae of 1m m and even slightly longer; ea tube 3 m ubes- 
cent, with 4 many-nerved wi sie lobes of 4 to 5 mm, reticulately veined; saan tube 
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PLATE 183. 

BOBEA aa Hbd. 
kea 

Growing on the aa lava fields of Auahi, southern s atk es of Mt. Haleakala, Maui; elevation 
et. 300( 



Rubiaceae. 

cylindrical, silky pubescent, 5 mm, the lobes one-third as long, with a patch of yellowish 
on underneath each lobe; anthers ‘linear, slightly exserted, sessile; style densely tomentose, 
pro ee div spss 4 to é 6 filiform stigmatic ranches wish are erect and not spread- 
ing; fruits glo 8 to 12 mm, purplish, with a gray pubescence, pyrenae 4 to 6, crowned 
by the a iekes 

This species differs very little from Bobea sandwicensis Hbd. Its outward ap- 
pearance, color of leaves, and branching habit, are exactly the same in both species. 

When neither in flower nor fruit it would be absolutely impossible to separate 

the two species. The only difference is that in the species in question the 
flowers are single and the fruits have from 4 to 6 pyrenae, while in Bobea 
sandwicensis the inflorescence is eymose but usually of only 3 flowers, and with 
fruits of 2 pyrenae; otherwise the trees could not be distinguished. 

Bobea Hookeri Wbd. was collected by the writer on Molokai in the open dry 
gulehes below Mr. G. P. Cooke’s residence, Kauluwai, at an elevation of 2000 
feet, only a single tree was observed, (no. 6177 flowering and fruiting March 26, 

1910). It also grows on the lava fields of Auahi, district of Kahikinui, southern 

slopes of Mt. Haleakala, Maui; there the writer met with a single tree with a 

large trunk vested in a gray large-scaly bark, (see plates 182 and 183) ; it had 
three main trunks each of a foot or more in diameter. It is associated with 

Alectryon macrococcus, Tetraplasandra meiandra var., Pittosporum, Dracaena 

aurea, and others. It is one of the rarest trees in the territory. Hillebrand 

records it from Oahu, from the valleys of Wailupe and Makaleha, but it was 
never met with by the writer on Oahu. 

Bobea sandwicensis Hbd. 

Ahakea. 

BOBEA ee Hhbd. Fl. sat Isl. Shuey 174; ag ee cap ce dogs ner Pae 
(1890) 193.—Chomelia ? sandwicensis Gray (1860) 

MS tee ettardella sandwicensis H. Mann Proe, Am on oe vi ines 
Branchlets pubescent, leaves as in Bobea Hookeri but pu ubescent pee tes ae puberu- 

lous above; inflorescence cyn nose, 3 flowered in the writer’s material, 3 to 7 flowered accord- 
ing to Hillebrand, peduncle tomentose about 10 mm, the “ater cox sessile, calyx 
and corolla silky tomentose, yellowish- -green; bracte oles 1 mm; ca yx as in Bobet Hookeri, 
the lobes sind tube of ¢ — cylindrical, 8 mm, an iauey apeiaeas style in Be the 
writer’s spec only 1.5 long and slightly bifid, exserted or quite short according 
:. Hiebrand; + drupe globose os mm in diameter, blackish, with a gray } Suiiienie with two 
ony pyre 

The writer collected this species on the Island of Lanai on the dry open 
slopes below Koele, and near the edge of the Mauna Lei canyon. It is quite 
numerous and grows in company with Siderorylon spathulatum, Gardenia Brig- 
hami, Chrysophyllum polynesicum, and others. 

It is a medium sized tree about 20 to 25 feet in height, has a short trunk 
(about 4 feet), but a large round and spreading crown, and is very freely 
branching. (Flowering and fruiting July 26, 1910. Rock and Hammond, no. 

8038. ) 
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PLATE 184. 

STRAUSSIA KADUANA Gray. 
piko kea. 

Flowering branches; reduced; typical Oahu specimen. 



Rubiaceae. 

Hillebrand records it from West Maui, Molokai and Lanai; it is known to the 
writer only from the latter island. The size of ealyx and corolla varies con- 
siderably in this species; the larger flowers being an indication of dimorphism. 

Bobea timonioides Hbd. 

Ahakea. 

BOBEA TIMONIOIDES Hbd. Fl. Haw. Isl. (1888) 174;—K. Schum, in Engl. et eer 
Pfizfam. IV. 4. (1891) 96.—Obbea ee Hook. f. Icon. plant, (1870) tab 
1070 et Gen. Plant. II. (1873) 102;—Del Cast. Tl. Fl. Ins. Mar. Pac. VI. (1890) 
193.—Chomelia? sp. Wawra in Flora (1874). 330. 

A small tree with the ultimate branches slender and straggling, Soa yma and ciliate 
on the deep cicatrices of “ fallen sti aac paths pale, ovate to ovate-lanceolate, some- 
times faleate, on Abeba 6f-8.- +6. 12 ac nate, phasth conte, fine us or slightly 
puberulous on the nerves underneath; stipiles “triangolay, — pabaaeeat: eymes pages! 
tomentose, 3 to Tdlower ed, the pedun 12 the lateral flower 
pedicels of 2 to 4 mm; bractlets hace eg caly mea? fon Benet tomentose, the toni: 
turbinate, with the free limb cup-shaped, ey 4-toothed; tube of corolla 6 to 8 mm, the 
obovate lobes 1/3 shorter; anthers sessile, above the middle of the tube, elongate, included 
or the tips exserted; dise conical, hairy; style thick, pubescent, about 4% the length 
of the corolla, deeply bifid into 2 pointed branches; ovary 2-celled, the single seed sus- 
pended from a short and broad funis. 

Hillebrand records this tree from South Kona, Hawaii, and Kawaihaeiuka of 

the same island. This tree is not known to the writer, but is undoubtedly very 
close to B. sandwicensis from which it seems only to differ in the toothed calyx 

and one seeded fruits. These last three species may form in reality only a very 

variable species. 

STRAUSSIA A. Gray. 

Flowers hermaphrodite. Calyx cup-shaped, persistent, 4 to 5 toothed or eneaae 
Corolla short funnel-shaped with glabrous tube, sparingly pubescent at the throat. Stam 
inserted at the throat, a gait = = “hasifixed, bei Sopaphirnntg connective. ny ary 
2-celled; style aus with o bra coriaceous, obov 
obtuse, or acute leaves, aa “inkerpetiolar rata igches ee Coeaiee Flowers uatt 
white, in peice’ terminal cormybose cym 

The genus Straussia consists of 7 oe all of which are peculiar to the Ha- 
waiian Islands. Heller’s two new species, St. psychotrioides and St. pubiflora, 

described in the Minnesota Botanical Studies Bull. IX. (1897) 904 & 905, are 

not very distinet species and will undoubtedly be referred to St. Kaduana. 
The genus is not found at higher elevation than 4500 feet, but descends some- 

what lower than 1000 feet. To the five species originally known the writer has 
added two new ones; a third new one was described by H. Léveillé. 

KEY TO THE SPECIES. 

Leaves on short petioles of 2 to 12 
Leaves obovate-oblong, obtuse, “panicle long droopi ms ees hepa enue es St. Kadua 
pach cuneate, subsessile, prominently n stoi pan heh ee long. St. longissima 

eaves obovate- suborbicular teak cent, panicl shoei anes ya es St. oncocarpa 
pots ovate acute or suborbicular glabrous, pons er i Tiree St. Fauriei 
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PLATE 185. 

STRAUSSIA LONGISSIMA Rock sp. 
Flowering and fruiting branch, less than one- half ioe size. 



Rubiaceae. 

Leaves on petioles of 12 to 45 n 
Leaves obovate- aes eae acuminate, aan underneath... St. leptocarpa 
Leaves acute at both ends, obovate-oblong, pa ia mrea ate St. Mariniana 
Leaves large, oblong, rounded at both ends, See underneath... St. dii 
Leaves large, obovate with cuneate base, glabrous ohn Water St. hawaiiensis 

Straussia kaduana (Cham. et Schlecht.) Gray. 
Kopiko kea, 

(Plate 184.) 
eoagiee ar KADUANA ae as ‘ote Gray in Ft, Am, Ac ad. IV. (1860) 438;— 

. Mann in Proce. ead. VII, (1867) 170;—Wawra in Flora (1874) 321:— 
dF, 0 

K. Schum. in Engl. et Seah oe IV. 4. gad “112 ;—Heller in Minnes. Bot 
Stud. IX. (1897) 903.—Coff a kadua a Cha in Linnaea IV, (1829) 33; —De. 
Prodr. IV. (1830) 502; Bi Fie et Fee Bot. Haak. (1832) 86;—Endl. Fl. Suds. 
(1886) 176 no. 1297 ee ionaema obovatum et penduliflorum Nutt. in Herb. Kew. 
(Hbd.). 

Leaves obov iad or bigs ate oblong, 5 to 10 ee long, to 5 em wide, on sbort petioles 
of 4 to 12 mm ev sile, rounded or shortly acuminate, cuneate toward the base 
chartaceous to Percent piers es hen nae va ae senndatik: glabrate or puberulous 
underneath, turning black wien G ee stipules shor to 6 mm, broadly spe pee. eee 

to 12.5 em long, erect or nodding, puberulous or tae. with only 1 or 2 approximat 
whorls of rays toward the ar of a long pedun nee calyx 1 Dest i os mb atitsertatss 
corolla about 4 mm, naked at the throat, its 4 to 6 lobes gen r than the tube, 
often 2 to 3 times as long; as obovoid or top-shaped, almost gr wee ake with a broa 
flat disc, 10 to 14 mm long, and about 8 mm broad near the to op. 

This is a very variable species and occurs mainly in the mountains of the 
island of Oahu, where it is quite common. he flowers, which are very small 
and white, are arranged on rather long drooping panicles; the drupes are yellow 
and resemble a coffee-drupe. It is a medium sized or small tree of 15 to 20 
feet in height, and is often quite stunted and shrubby when growing on the 
crests of mountain ridges. It occurs on Lanai on the Mahana ridge (no. 8044) 
in company with Pittosporum confertiflorum, Xanthoxylum, Gouldia, Tetra- 

plasandra meiandra, and others. 
The wood being whitish, it is called Kopiko kea by the natives. Hillebrand 

records is also from Molokai; he enumerates two varieties which are here in- 
cluded in the species. A very interesting new species was found by the writer 
when in company with Mr. G. P. Wilder, in Nuuanu Valley, Oahu, and is de- 
seribed as follows. 

Straussia longissima Rock sp. nov. 
(Plate 185.) 

Leaves obovate- egg er as at the apex or rounded, strictly cuneate at the base, 
sessile or on petioles aie ve bas em long, 4 to 8 em wide, light green aati nd 
Sela with pr rominent en ng n and midrib, wh ss i 
the leaves, are covered with a ee aaie stipules broadly triangular to oblong, 

i 8e¢ 
; ew ach of th ce 

die peduncle rufous pubescent; calyx | intib ‘iments ¥ den soi t sahannae seretia ate 
white, naked at the throat, the 4 lobes as long as the tube, glabrous; drupe obovord 

ps ently 12 to 14 mm long, 6 mm ’ wide, with a small conical py not ribbed. 
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Rubiaceae. 

This exceedingly interesting Straussia, with decidedly specific characters, is a 
tree 12 to 20 feet high with ascending branches and is remarkable for the very long 
pendulous panicles, the longest in the genus. It is restricted as far as known 
to Nuuanu Valley in one of the small side gulches of Konahuanui, along a small 
streambed at a thousand feet elevation. It is associated with Charpentiera obo- 
vata, Hibiscus Arnottianus, Perrottettia sandwicensis, Cyrtandra and others. 

It was collected when in company with Mr. Gerrit P. Wilder, fiowering and 
fruiting May, 1912. The type is No. 10200 in the College of Hawaii Herbarium. 

Straussia oncocarpa Hbd. 
Kopiko. 

STRAUSSIA ONCOCARPA Hbd. Flora Haw. Isl. (1888) 180;—Del Cast. Ill. Fl. Ins. Mar. Pac. VI. (1890) 197. 

Leaves obovate or suborbicular 5 to 7.5 em long, 3.75 em wide, on petioles of 4 to 12 mm, rounded at both ends, subcoriaceous, pubescent underneath, the costal glands hidden 
under the hairs; stipules triangular, obtuse 3 to 4 mm; panicle short, 2.5 to 5 em long, bearing one whorl of short rays, rusty-pubescent, as are also the calyx and corolla; calyx 
distinctly dentate; corolla naked at the throat, its tube 4 mm; the lobes as long; drupe 
obovoid, 4-ribbed, tumid at the base, 12 mm long, 8 mm wide, with a small dise. 

Hillebrand records this species from Ulupalakua, Maui, only. The writer eol- 
lected the typical St. oncocarpa on the Island of Lanai, (nos. 8024 and 8025) at 
the head of Waiakiola gulch, at an elevation of 2800 feet. It is a tall tree 40 
to 50 feet in height. The leaves are on slender petioles of little over 2.5 em, 
about twice as long as in Hillebrand’s specimens. On East Maui specimens 
were collected of this species which answer the original description in every detail 
with the exception that some of the leaves are subcordate at the base and strongly 
nerved (no. 8540); this latter tree occurs in the open drier gulches back of 
Makawao and is only about 25 feet tall. In the same locality oceurs a tree 
which must be referred to the same species, the leaves are larger, pale green 
the panicle is 1 to 2 whorled, otherwise as in the species. 

Millebrand’s var. 8. the writer collected on Kauai at Kaholuamano, probably 
the type locality (no. 1935) fruiting, March 3-10, 1909. The panicles are shorter, 
less than 2.5 em and contracted; the leaves are obovate-oblong and rounded, 
though cuneate at the base. 

Var. subcordata Rock var. nov, 

Leaves as in the species, but thin chartaceous, glabrous on both sides and subcordate at the base, on very short petioles; panicles of 3 whorls, pubescent, slender, 12 em long in- uncle, which measures often more than 7 em; calyx-limb dentate; corolla lobes half the length of the tube, : 
This variety occurs at the Wailau pali on the Island of Molokai, at an eleva- 

tion of 4000 feet. It is a small tree 25 feet in height. Collected April, 1910, flowering, no. 7072 in the College of Hawaii Herbarium. 
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Rubiaceae. 

Var. sccriacea Rock var. nov. 

Branches light gray, terete and striate. Leaves suborbicular, ee Magergatiye: 
pubescent along the prominent nerves and midrib, on gone of 2 t i 5 eo t 
glands ears and very ig Sis in the axils of the nerves; panicles ‘of a 
whorls, rather short, 2.5 to 3 em, densely tomentose, with a airly yellow ish- gi necro oli 
calyx and corolla pubescent, he former truncate; ‘drupes angled, obovate, rather small, 7 
mm, pubescent. 

As the name implies, this variety occurs on the scoria or aa lava fields of 
Manuka in Kau on the southern slopes of Mauna Loa, Hawaii. It is a small 
tree 15 feet in height and grows in company with Nototrichium sandwicense, 

Santalum Freycinetianum, Osteomeles anthyllidifolia, and others. Collected 
July, 1911, flowering and fruiting. The type is no. 10201 in the College of 
Hawaii Herbarium. 

Straussia Fauriei Lévl. 

Kopiko. 

STRAUSSIA FAURIEI Lévl. in Fedde Repert. X. thd oe 155 
Branches stout; ees es obovate or suborbicu to 7.5 em Jon ng, 2 to 6 em wide, 

rounded or acute at the apex, somewhat hae ‘at the Sees, slightly subcordate, sub- 
sessile or on petioles of 1 mm, reddish to bronze-colored when dry, glabrate, with strong 
prominent nerves; panicles erect, short, rusty tomentose, peduncle 15 to 25 mm; calyx limb 
truncate or wavy, corolla lobes twice the length of the tube, puberulous, slightly bearded 
at the throat; the drupe is obovate, crowned by the calycine limb and a small conica 
dise which is ‘not protruding. 

This marked species is a small tree 10 feet or little more in height and occurs 
on Oahu as well as on Lanai on the crests of the mountain ridges exposed to the 

wind and cold and therefore appears stunted. The species was first discovered 

by the writer in the Punaluu Mts., Oahu, on Aug. 23rd, 1908 (no. 25), was 
again collected on December 3, 1908 (no. 634); and also on the Island of Lanai 

(no. 8047) on the top of the ridges leading to the summit Lanaihale. In the 

Lanai specimens the leaves are 3x2 em, while the Oahu specimens have larger 
leaves. The panicles are usually one-whorled. Collected also by Abbé Faurie 

(no. 400) at Nuuanu pali, December, 1909. 

Straussia leptocarpa Hbd. 
Kopiko. 

STRAUSSIA LEFTOCABEA Hbd. Fl. Haw. i A eel 180;—Del Cas . Fil. Ins. Mar. 
- e. VI. (1890) 197;—K. Schum, in Engl. et Prantl ‘Pfizfam. TV. fe (1891) 112. 

s obovate or elliptical oblong, 10 to 125 em long, acuminate, contracted below 
wit 

Lea 
triangular, 0 obtuse, 3 mm; panicle furfuraceous-pubescent, erect, short, h 2 to 3 whorls, 

pedu nele about 2.5 em; calyx and corolla ts aged in the bud, the latter four to six- 
n lobet, with get oe at the iitoat, the lobes scarcely longer tha an the tube; stamens 

to 6; ovary s superior; drupe slender, ellipsoi jdal_ or Sein 12 mm long a nd 4 mm 
Ge at the middle, the conical apex or dise projecting beyond the calycine limb. 

Hillebrand records this species as a shrub from East Maui, woods of Pumelei. 

The writer collected specimens from apparently this species from West Mam, 

and also East Maui, in open gulches above Makawao, where it is a small tree 
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PLATE 186. 

STRAUSSIA HAWAIIENSIS Gray. 
ik 

Flowering and fruiting branch, less than one-half natural size. 



Rubiaceae. 

15 to 20 feet in height. Hillebrand’s description, which is cited above, answers 
very well to the writer’s specimens. It may be remarked that St. leptocarpa 
and St. oncocarpa come very close to each other, as the number of whorls in the 
panicle and dentate calyx limb cannot always be relied upon as constant char- 
acters. The writer has observed subtrunecate and decidedly dentate calyx limbs 
on a single panicle. In the writer’s specimens (no. 8541) from Makawao, 
Maui, the peduncles are from 4.5 to 5 em long, and glabrate, while the leaves 
are on petioles of 12 to 20 mm. Specimens from West Maui, above Kaana- 
pali, (no. 8167) come much closer to St. leptocarpa than no. 8541, though the 
leaves are much smaller (4 to 5 em) than the description calls for; the panicles 
are smaller, and pubescent, the peduncle is exactly 2.5 em or linch. The species 
is peculiar to the open dry forehills of West and East Maui. 

Straussia Mariniana (Cham. et Schlecht.) Gray. 
Kopviko. 

STRAUSSIA MARINIANA peice et Schlecht.) Gray in Proce. Am. Acad. IV. (1860) 43;— 
Mann in Proce. Am, Acad. VII, (1867) 170;—Hbd. Fl. Haw. Isl. (1888) 179;— 
Del Cast. Ill. Fi, hi s. Mar. Pac Mae Pe 197;—Heller in Minnes. Bot. Stud. 
Bull. IX. (1897) 904.—Coffea Mariniana Cham. in Linnaea IV. (1829) at 
Prodr. IV, (1830) 86;—Endl. FI. Suds (1836) 176. no. 1298.—Apionema sulca’ 
Nuttal in Herb. Kew, teste Hillebra 

Leaves obovate-oblong, or ster ee ices acute at both ends or the apex bluntly 
acuminate, 10 to 15 em long, 5 wide, on petioles of 12 to 15 mm, chartaceous to 

nerves; stipules obov mae bee om a broad base, somewhat obtuse, 6 to mm long; aisles 
glabrous, erect, 5 to m (impossible to be 4 lines=8 mm, according to Fearn in 
the writer’s specimens, including a peduncle of about 3 to 3.5 em; calyx truncate; 
corolla with a pilose patch at the prac of each lobe; the lobes scarcely longer than 
tube; drupe as in Birdies pane 

This species, which is iene from Straussia kaduana mainly in the 
bearded corolla, and the more or less elliptical-lanceolate leaves, which are acute 
at both ends and twice as long petioled as in the latter species, occurs on Oahu, 
Maui, and Kauai. On the latter island the writer collected it in the forests 
above Makaweli at an elevation of 3000 feet (no. 5833) and also in the woods 
of Kaholuamano, though from this locality the leaves have pubescent glands in 
the axils of the nerves, (no. 5352). An apparent variety with oblong leaves was 
collected at Kaholuamano, Kauai, in Sept., 1909, (no. 5346) ; the panicles in this 
variety are slightly pubescent, but the throat of the corolla appears to be naked. 
As it is a very variable species no exact limits of either Straussia kaduana or 
St. Mariniana ean be set. It would perhaps be best to unite both into one 
species. 

Straussia hawaiiensis Gray. 
Kopiko ula. 

(Plate 186.) 

STRAUSSIA HAWAIIENSIS Gray in Proce, Am. Acad. IV. (1860) 43;—-H. Mann Proc. Am 
Acad. VII. (1867) 170;—Hbd. Fl. Haw. Isl. (1888) 180; ;—Del Cast. I. I Ins 
Mar. Pacif. VI. (1890) 196. 
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PLATE 187. 

nov. STRAUSSIA HILLEBRANDII Rock sp. 
iko. 

Fruiting branch, about one-third natural size. 



Rubiaceae. 

Leaves thick, chartaceous, with stout nerves, poids: 10 to 18 em long, 5.5 to 8.5 em 
wide, petioles of St) 3 em, pilates rounded a the apex or bluntly nay aikte 
oblong, contracting or cu eate toward the bas pag rictie except on the flat glands in the 
axils of the nerves, whi sak | are aie large ae pubescent; ea i ees ars hice 8 
underneath, oe b sha gageine obtuse, 6 mm; peduncles from a be 1 long, whole 
length of panicle r even sad panicle w wide and spreading, often 12 em in inuies, 
of 3 to 4 whorls, ee ae 3 rays, whole inflorescence covered with a rufous pubescence, 
ay truneate; corolla 3 to 4 mm, the 4.5 lobes as long as the tube or little longer 
each with a patch of hairlets at the base; drupe obovoid, small, 6 mm or less, crowned 
4 the eae limb of the calyx. 

This species, which is a tree 20 to 35 feet tall, oceurs in the forests of South 
Kona, Hawaii, on the slopes of Mauna Loa, especially in the more uniform for- 

ests above the lava fields of Kapua at an elevation of 3000 feet; the trunk is 
about one foot in diameter and vested in a smooth black bark. It is associated 
with Metrosideros polymorpha, Myoporum sandwicense, Xylosma Hillebrandii, 
Clermontia coerulea, and others. Hillebrand’s description of the tree is not 

quite correct: he says: ‘‘panicles as in No. 2,’’ (Straussia Mariniana). This latter 
species however has panicles only 4 lines long according to his description, while 
St. hawaiiensis has exceedingly large panicles. Gray’s description of this 
species is too vague to permit a certain diagnosis. However the plant figured 

(plate 186) -is none other than St. hawaiiensis and was collected in the type 

locality. The leaves are over 18 em long, and the panicles 16 em long, ineluding 
the peduncle, while on the same tree some panicles are only 3 em long, but none 

are 8 mm as stated by Hillebrand. Collected flowering and fruiting Feb., 1912, 
(no. 10028). The flat cireular glands in the axils of veins, are well oe 
out in the accompanying plate (plate 186). 

Straussia Hillebrandii Rock sp. nov. 
Kopiko., 

(Plates 187 and 188.) 

Leaves obovate oblong, enone at both ends, or cuneate the base, chartaceous to 
ovaccias glabrous and dark green above, but with a pee silat rufus pubescence under- 
neath, especially on the very prominent reddish m idrib and nerves, whose axils are entirely 
destitute of glands, so conspicuous in St. hawaiiensis, 10 to 15 em long, 6 to 9 em wide, 
on petioles of 10 to 45 mm; —— ovate- Rute acute, 12 mm long; panicles stout, 
rusty pubescent, large and open, 12 to 16 em long, 7 t o 10 em wide, erect or drooping, 
with 3 whorls, each with 4 to 6 rays which in pein branch “dichotomously aes free 264g ES 
6 to 10 em long calyx dentate to chsh Ha subglabrous; coro mm, the 4 lobes 

longer than the tube, puberulous inside, anthers partly exserted, odes exserted, with two 
long Pree ty pocbidie branches; drupe ae spuvon. 6 mm, crowned by the minute 
dentate calyx-limb. 

This new species of Kopiko, named in memory of Dr. W. Hillebrand, occurs 

on the Island of Hawaii, on the slopes of Mauna Loa, only 3 miles from the 

voleano of Kilauea in the famous Kipuka Puaulu, which has er furnished 

a number of new species and even a new genus. 
The species comes close to Straussia hawaiiensis in one way and in the other 

to St. oncocarpa. Hillebrand, in a foot note under St. Hawaiiensis says: * 

specimen, probably from the Kohala range, has the leaves rounded at the base 
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STRAUSSIA HILLEBRANDII Rock. 
A new Kopiko tree. 
<ipuka Puaulu, Kilauea, Hawaii. 



Rubiaceae. 

and pubescent underneath along the nerves, which are almost destitute of glands; 

the panicle is also pubescent and inclined.”’ 
This seems to apply very much to the species in question, but it is really quite 

distinct from St. Hawaiiensis, in the leaves, fruits and dentate calyx-iobes, be- 
sides in the whole aspect of the tree, which is much smaller (see plate 188). 
Collected flowering and fruiting in the above mentioned locality, April, 1911, 
and July, 1911, type no. 8779 in the College of Hawaii Herbarium. 

The species also occurs on the Parker ranch, Hawaii, and in the forests of 
Paauhau, Hamakua, Hawaii. 

Var. Molokaiensis Rock var. nov. 

Lea oe as in the species, cnpepietiociac pigon arge; panicles slender, drooping, pubescent, 
about 10 em long, ineluding the 6 g Pe ies ealyx-limb dentate; corolla as in the 
species; Priors oblong, larger than in ie ae 

The panicles of this variety are not so open and wide, but rather close and of 

only 1 to 2 whorls. It occurs in the rain forests of Molokai, especially at Ka- 

luaha on the leeward side. It was collected flowering and fruiting April, 1910, 
the type is no. 7085 in the College of Hawaii Herbarium. 

PSYCHOTRIA Linn. 

Flowers hermaphrodite. Calyx short, 5 to 6 toothed. Corolla funnel- sigs nee desig age 
or campanulate. Stamens inserted in the throat, ee exserted. Ovary 2- (rarely 3-5) 
celled. Fruit 2 to 5 seeded.—Shrubs or trees, rarely herbs. Leaves end Al or pepeaibe: 
stipules gin ee a Flowers in pean cymose se rarely axillary, white in the 
Hawaiian spee 

The genus Psychotria consists of about 350 species or more. It is distributed 

over tropical Africa, the Malayan archipelago, East India, Brazil; it also occurs 

in China, but is not known from Japan. In the Hawaiian Islands three species 

are found of which two, P. grandiflora and P. hirta, are peculiar to Kauai, while 

the third, P. herandra, oceurs on Oahu and Kauai but on none of the other islands 

of the group. The genus oceurs also in Fiji and other Pacific Islands. 

KEY TO THE SPECIES. 

oes in a trichotomous corymbose — 
acute at both ends, ened Sse en Ook Malee ea es P. hexandra 

tes obovate, cuneate, pubescent aiden Cor a a eure nee 

Flowers. Ses ge in a panicle with vertniliate SEV O. OG eee eee vee eS P. grandifiora 

Psychotria hexandra Mann. 

PSYCHOTRIA HEXANDRA Mann in Proce. Ae. VIL. (1867) 170;—Wawra in Flora 
(1874) 328; Fl. Haw. Isl. BeeY 181 Del Cast. Ill. Fl. Ins. Mar. Pac. VI. —Hbd. 
(1890) 198:—Heller Pi. Haw. Isl, (1897) 9 

Branches jcneapadrr ncaa compressed; leaves obovate or obovate-oblong, 7.5 to 15 em 
long, 2.5 to 3.5 em wide, on petioles of 6 to 25 mm, shortly and abruptly acuminate, cuneate 

i oO he side, . 
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PLATE 189. 

PSYCHOTRIA HEXANDRA Mann. ; 
Fruiting branch, little more than one-half natural size. From the mountains behind 

Honolulu, Oahu. 



Rubiaceae. 

corolla waxy white, funnel shaped, Mest at the throat, 6-lobed; anthers subsessile at the 

throat, acute, little exserted; style slightly exserted, the short lobes dilated; drupe 12 mm 

crowned wi ith the ehipcing 3 imb; pyrenae with 3 ridges at the bac 

This species, for which there is no native name as far as can be ascertained, 

was originally discovered on Kauai. It was however found by the writer on the 

Island of Oahu, in the forests of the Koolau range. It is a small tree 15 to 20 

feet in height and occurs along the Manoa cliff trail back of Honolulu, as well 

as in the forest of Punaluu, on the windward side of Oahu. The flowers of this 

species are white and much larger than those of Straussia (Kopiko). 

On Kauai in the mountains of Kaholuamano and Halemanu occur two other 

species, one of them a small tree, first described by Wawra as a variety hirta 

of the above species, but raised since to specific rank by Heller and now known 

as Psychotria hirta (Wawra) Heller. It differs from P. hexandra in the leaves, 

which are obovate cuneate at the base and pubescent underneath; the calyx 

teeth are also shorter. The third species, Psychotria grandiflora Mann, is a 

shrub and was collected by the writer in the swampy forests of Halemanu near 

Alakai swamp. It is the handsomest species, as it has the largest flowers, which 

are pure white to cream colored on long drooping panicles. Hillebrand records 

it as a tree, but it was observed by the writer only as a shrub. 

COPROSMA Forst. 

wers unisexual, dioecious in all Hawaiian species. Calyx cup- shaped, truncate or 

or less toothed or lobed, larger in the female flowers than in the male. Corolla 

aped or nula = i 
rted. Ovary 2 

e fie style divided to the base, Trae ent. Drupe ovate or globose, gigs ea Laren 

rect shrubs or trees with opposite or rar ely verticillate leaves, entire or dentate stipules. 

te white or greenish, quite inconspicuous, single or in few flowered cymes, terminal 

or axillary. 

The genus Coprosma, which consists of about 45 to 50 species, of which the 

majority are found in New Zealand, has quite a number of species in the Ha- 

waiian Islands. So far 15 species have been found in these islands, of which 4 

were described lately,—two by the present writer in this volume and two by 

H. Léveillé in Fedde repertorium (C. Fauriei and C. parvifolia). The latter 

was first collected by the writer on West Maui, while Faurie’s specimen came 

from Molokai. (C. Fauriei is not a good species and is referable to C. Kauaiensis 

(Gray) Heller. A few species occur in the Fiji and Norfolk Islands, 8 in 

Australia, 1 in the Malay Peninsula, and 1 or 2 in Chile. 

None of the Hawaiian species has a foetid odor, as the generic name would 

imply. 

KEY TO THE SPECIES. 

Leaves  opposit 
ers me on short aperée —— Pe aa Nee ees oie ae 

Powers raised on a peduncles. ...-.-----eeeere cece teeter 

te He Leong the tae paren limb of the calyx. 

s 3-5-6, " citamatie at the end of a short peduncle. C. rhynchocarpa 

Peed single or in racemes, pedicellate..-...-.--++++++++- Cc. Vo 

Cc. montana 
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PLATE 190. 

COPROSMA RHYNCHOCARPA Gra y- Pi 

Fruiting branch, less than one-half natural size, 



Rubiaceae. 

Drupes has by the calycine teet 
Flowers 2-3, sessile at the end ri a 1 short POGUE Ea ches C, Grayana 
iowa : on axillary mea ee of 5 mm, drupes largest of all Hawaiian 

yaw Pees VaRe TRAE MENTS oak Cha eee ee wees C, Waimeae Bpsc 
Drupes snteed ‘é the a 

Flowers numerous, crowded on short i a aaags SAFE anie ieee . pubens 
Flowers 3, sessile on a peduncle of 2 cm.........-..0+-eeee C, Kauaiensis 

Leaves ternate. 
Flowers many, crowded at the ends of long peduncles............... C. longifolia 

Coprosma montana Hhbd. 
Pilo. 

ode alae ig MONTANA Hbd. Fl. Haw. Isl. (1888) 185;—Del Cast. Ill. Fl. Ins. ae Pae. 

- (1890) 201;—K. Schum. in Engl. et: Prantl Pfizfam, IV. 4. (18 91) 132. 

. nziesii var. y Gray in Proce. ae Acad. IV. (1860) 49; ;:—Wawra in Flora 

(1874) 326. 

A small tree 6 m in height, with stiff, stout ascending branches, densely foliose 

covered with stipules below and more or less. pubescent; leav s obov rate or spathulate, 

to 25 mm long, 10 to 12 mm wide, penninerved, bluntly acuminate or rounded, the base 
ing Ant sity : : 

ena at the i rid sea der; flowers axillary, sessile on very short and thick ha ake female 

calyx 2 mm, irceolate, the limb denti miikke: gett 4 mm, deeply 5 to 6 parted, 

with roflexed soe caylee 6 mm; drupe yellow or reddish, ovoid, 6 6 8 mm, uimped with the 

short calycine limb. 

This species, which is occasionally a shrub of 3 to 4 feet and often even pros- 

trate as recorded by Hillebrand, is also a small tree 15 to 18 feet in height, 

especially on Mauna Kea, Hawaii, at an elevation of 10000 feet, above the 

erater of Kaluamakani and on Papalekoki as well as Moano and Nau, a it 

grows in company with arborescent compositae such as Raillardia str thiol 

R. arborea, as well as with the leguminous tree, Sophora chr ysophylla, tie 

Mamani of the natives. It is decidedly a high mountain species, as it grows to a 

small tree on Mt. Haleakala on Maui, on the crater of Puunianiau in company 

with Mamani and Santalum Haleakalae, a species of sandalwood peculiar to that 

mountain. On Mt. Hualalai, Hawaii, 8000 feet, it is a shrub 4 feet high and 

erows with Dodonaea viscosa. The leaves are thick glabrous but almost succulent 

in all locations. 

Two varieties 8 and y occur in the high mountain swamps of Puukukui, West 

Maui, and Waialeale, Kauai, respectively. The varieties are prostrate, but ocea- 

sionally shrubby. 

Coprosma rhynchocarpa Gray. 

Pilo. 

(Plate 190.) 

seis Tectaaeargtee RHYNCHOCARPA etek in Proc. Am. Acad. IV. Scent 48;—Mann Proce. Am 

Acad. VII. (1867) 169;— in Flora (1874) pees . Fi. Haw. Isl. (1888) 

187;—Del Cast. Ill. Fl. i ite Pae. VI. (1890) 2 

oa Ser enaeh or obovately oblong, 4 to 7 em long, 15 to 25 mm wide, on istageae of 

6 t at both ends, sna ctseockk: papillos e to pubescent or sparsely h ispid 

eine alas: 5 to 7 mm, a loose funnel-shaped shout: the free portions triangular, 
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oLATE 191. I 

ae 
KK 

COPROSMA VONTEMPSKYI Roc 
Pilo tree. 

28 linda, slope O sts about tore 
a 

the ng Growi 



Rubiaceae. 

the upper border ma with pale fawn-colored hair as is the base, and thus i etre 

C. stephanocarpa; flowers 3-5-6, subsessile at the end of a short peduncle of 4t 

the higte 2 we < Seo ok flowers sometimes racemose; ane o minute; corolla 4 mm oe 

6 t lobed; ale flowers: calyx 6 mm, the limb twice as long as the adnate portion 

and une. tn corolla, constricted below, tubular or funnel-shaped, with 5 to 6 small 

teeth; styles 6 mm; drupe yellowish red, globose or ovoid, 6 to 8 mm, crowned with the 

long, beak-like limb of the calyx. 

The species occurs as a tree of 15 to 20 feet or so in height with a trunk of a 

foot in diameter on the upper slopes of Mt. Hualalai, at Hinakapauula, eleva- 

tion 6000 feet. It however descends as low as 4000 feet. Nearly every trunk 

of these trees, which are very numerous at the above locality, is rotten, though the 

outward appearance of the tree is healthy; the trunks are without bark and full 

of holes, and are entirely hollow being inhabited by thousands of sow-bugs, 

(Philoscia angusticauda). It is also common at Paauhau, 3000 feet elevation on 

Parker ranch, Hawaii, and was also collected by the writer on the slopes of 

Mauna Loa in the upper part of the rain forest of Kau above Naalehu and 

Waiohinu, 5000 feet elevation. Specimens from this latter locality differ some- 

what from those of Hualalai in that the calycine limb is only half the length 

of that occurring on Hualalai and Paauhau. 

Coprosma Vontempskyi Rock sp. nov. 

Pilo. 

(Plate 191.) 

vate or linear oblong, acuminate a h ends, saheorenk ea and et especi- 

» to 9: 20 mm wid a alo em Stee 14 

pubescent petiole of about 10 mm; stipules thin, 2 mm, eacone ae epeeeit, with 

slightly ciliolate margins, flowers unknown; drupes single or in racemes of 2.5 em ength on 

pedicels of 3 mm, when single the peduncle measures 5 mm, with foliaceous bracts of 6 mm 

le aay oie ovoid, 6 mm long, 4 mm wide, crowned by the calycine, dentate limb of 

This interesting species seems to be an intermediate between C. cymosa and 

C. rhynchocarpa. It has the typical, though somewhat shorter, calycine limb 

of the latter species, and the inflorescence of the former. In general habit it is 

however quite different, as well as in many other respects. It occurs in the rain 

forest above and below Olinda on Maui, on the slopes of Mt. Haleakala, where it 

was collected by the writer in September, 1910. It is named after the writer’s 

friend, Mr. L. v. Tempsky, the manager of Haleakala ranch, to whom he is 

greatly indebted for often extended hospitality and without whose aid the ex- 

ploration of Mt. Haleakala could not have been accomplished in such a satis- 

factory way. 
The type is 8529 in the College of Hawaii Herbarium. 

Coprosma Grayana Rock sp. nov. 

(Plate 192.) 

Branches pale terete, glabrous, leaves opposite, elliptical-oblong, acute or bluntly 

commits at both ends, midrib and veins prominent, dark green, dull, lighter underneath, 
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PLATE 192. 

COPROSMA GRAYANA Rock sp. nov. 

Fruiting branch, one-half natural size. 



Rubiaceae. 

chartaceous, glabrous on both sides, 8 to 12 em long, 3 to 4 em wide; on petioles of 3 to 4 
em; sti = ules broad sheathing, thin, ’s mm high, slightly broad, ciliate at the upper border; 
flowers 2 to 3, sessile at the end of a short bra ges Sa of 2 to 5 mm; bracts 2.5 mm; 
(flower buds only known) calyx urceolate, very pat eet tats; corolla about 4 mm; drupes 
oblong-ellipsoidal bright red, usually siete: 12 mm long, crowned by the ealycine teeth; 
seeds whitish, rounded at t he apex, acute at the aie: oblong. 

This new species, which is a tree 20 feet or more high, with a trunk of several 

inches in diameter was discovered by the writer in the forests of Naalehu, Kau, 

Hawaii, in the tropical rain forest situated on the southern slopes of Mauna 

Loa at an elevation of 3000 feet. The bark of this tree is fawn-colored and 

eorky, the sap-wood yellow like that of the Noni (Morinda citrifolia), the heart- 

wood is blackish; when cut into an exceedingly large amount of sap squirts 

out in all directions, having a very peculiar oily odor. The wood is quite 

close grained and comparatively hard. It was collected in flower buds and fruit 

on January 9, 1912. The type is no. 10005 in the College of Hawaii Herbarium. 

Coprosma pubens Gray. 

Pilo. 

COPROSMA pe ae pines in Proe. Am, Acad. IV. (1860) 49;—Mann Proce. Am, Acad d. VII. 

(1867) 1 wra in Flora (1874) 324;—Hbd. Fl. Haw. Isl. (1888) 188;— 

Del Cast. "1h 1. hs: Mar. Pac. VI. (1890) 201. 

Soe lanceolate or obovate- oblong, 5 to 12.5 em long, 2.5 to 3.5 em wide, on petioles 

*ysii “peduncles male flow raulex 2 mm, corolla m lo oe "6 re ve hee female 

— ie calyx 2 to 4 mm, pie es Bg the ver tt shor a timb prey corolla 4 mm; styles 

8 to mm; drupes reddish, ovoid or sae Lg 8 to 12 mm long, naked at the top, the 

aia apex rene era beyond t the ealycine s 

This species, often a shrub, was however observed only as a small tree 15 to 18 

feet in height. It oceurs only in the rain forests and is quite common in the 

mountains of Kohala, Hawaii, where the writer collected it, as well as in the 

valleys of Waipio, Puakalehua, Waimanu, ete. According to Hillebrand it oe- 

curs on all the islands of the group, but the typical C. pubens was collected only 

on Hawaii by the writer. It is distinguished from the other species of 

Coprosma in the numerous flowers, which are glomerate at the end of a short 

pedunele, and the narrow ellipsoidal fruit. 

Coprosma kauaiensis (Gray) Heller. 

Koi. 

COPROSMA KAUAIENSIS eer! —. PI, sae Isl. (1897) 894,—Coprosma pubens v 

Kauaiensis Gray in ead, (1860) 49;—Wawra in Flora (1874) 

23,—C. stephanoca eo: “4 Reualenss Hbd, FI. Haw. Isl. (1888) 187;—Dei 3 
Cast. Ill. Fl. Ins. Mar. Pace. “VI. (1890) 2 

es obovate-oblong, or ovate, ney acute at both ends, 6.5 em to 3 em, dull green, 

pubescent underneath, on petioles of 4 to : mics tag c le naked about 2 em long with 

3 sessile flowers at the apex, supported b y spathular bracts of 3 mm; calyx of fe male 

owes urceolate 3 to 4 mm with 5 to 6 lanceolate lobules; drupe small obov ate, very obtuse 
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PLATE 193. 

COPROSMA LONGIFOLIA Gray. 
ilo. 

Fruiting branch, about one-half natural size. 



Rubiaceae. 

The Koi is a tree 15 to 20 feet in height with a trunk of a few inches in dia- 

meter. It is like the Olena peculiar to the Island of Kauai, where it occurs in 

the forests of Kaholuamano. The name Pilo, by which all other Hawaiian 

Coprosmas are known on the other islands, is applied on Kauai to a species of 

Pelea and to one of Platydesma. 

Coprosma Waimeae Wawra. 

Olena, 

COPROSMA WAIMEAE Wawra in Flora (1874) 327 aac Pl, Haw. Isl. (1897) 895.— 

C. foliosa Hbd. ar Haw. Isl. uses 186, in par 

Leaves elliptical-oblong, acuminate at both ends or shortly acute, on petioles of 5 mm 

glabrous; stipules broadly triangular or ovate and long or eaudately acuminate; drupes 

orange colored, largest of all Hawaiian species, ovate, 12x8 mm, crowned by the 

calycine teeth. 

This species, which Hillebrand incorrectly referred to C. foliosa, is certainly 

distinct from all the other Hawaiian species, and as Wawra remarked in a foot- 

note, has the largest fruits of all Hawaiian Coprosmas. It is a small tree and 

oceurs in the forests of Halemanu and Kaholuamano, Kauai, above Kekaha and 

Waimea at an elevation of 3600-4000 feet. 

The native name, Olena, meaning yellow, is derived from the yellow color of 

the wood. 

Coprosma longifolia Gray. 

Pilo. 

(Plate 193.) 

ea LONGIFOLIA Gray in Proe. Am, Acad. IV. (1860) oo —Mann Proe. 

ead. VII. (1867) 169; D Ncwin in Flora Sie) 324;—Hb Fl. Haw. Isl. gia 

ee Cast. 211. Fi. Ins. Mar. Pace. VI (1890) 200; oe Heller Pl. Haw. Isl 

pt tee 

Leaves sda os, peg or lanceolate of even iia th in their cada — 

6.5 to 10 em hinge 5 to 2.5 em wide, on petioles of 12 to 18 mm, acute at both ends, 

taceous, stipules thin - = 32 mm, connate; flowers 6. ie 15, glomerate at ra as "ee 

senor peduncles of 6 to 10 mm; bracts 6 mm, sometimes foliaceous; male flowers: calyx 

2 mm, 5 to 8 toothed, bores 6 to 8 mm, with "5 to 8 lobes; stamens long exserted 12 to 

16 m mm; female flowers: calyx urceolate, ‘4 mm, corolla 4 mm, with revolute lobes; styles 

8 to 12 mm; drupes ellipsoidal 6 to 8 mm cia shor tipped with the short calycine 

On the lower slopes of Mt. Konahuanui, Oahu, at an elevation of 2500 feet or 

higher, this very distinct species occurs as a tree 15 feet or more high with a 

short trunk of several inches in diameter. It is quite striking in its appearance, 

especially during the early winter months when the tree is loaded with the 

bright reddish drupes or fruits, contrasted with the graceful foliage. According 

to Hillebrand the species occurs on Kauai, besides Oahu, but was only seen on the 

latter island by the writer, where it is plentiful on the whole Koolau mountain 

range. 
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PLATE 194. 

MORINDA CITRIFOLIA Linn. at 

Flowering and fruiting branch, one-half natural size. 



Rubiaceae. 

MORINDA Linn. 

Calyx eup- shaped truncate or toothed. Corolla salver- oo to campanulate. 
Stamens inserted in noes of the tube, included or exserted. Ovary 4-celled; style with 
bie branches. Drupe berries united into one fleshy fruit. ‘Seeds obovoid or reni- upes 

—tTrees or shrubs Meosaat sionally climbing and epiphytic but not in Hawaii) with 
baie ates leaves, and i ane aaeegted stipules, connate with the petioles. Flowers in globose 
heads, on axillary, terminal single or clustered peduncles 

The genus consists of about 46 species distributed over both hemispheres, but 
especially in the old world and the Pacific islands. Only two species oeeur in 
Hawaii, one of which is endemic. 

KEY TO THE SPECIES. 
mmaves Oblong, fruit 2.5 eim-in: diameter... oo. <4 6 vr onde eee es be M. trimera 
Leaves ovate, fruit 5 to 10 em in ripe RRA gce sw wn Gate ak ON i Seer aie M. citrifolia 

Morinda citrifolia Linn. 

(Plate 194.) 
scoala CITRIFOLIA Linn. Spec. Pl. ed. 1. (1758) 176;—DC. Prodr. IV. (1830) 446;— 

ok. et Arn. Bot. Beech. Seay: 65;—Endl. Fl, Suds, (1836) 176;—Seem. Flora 
vit (1866) 129 3—Mann Proce. Am, Ac. VII, (1867) 170;—Wawra in efenly (1874) 

=—.Mrs. Sincl. Indig. Fl. ean Isl. (1885) t. 40;—Hbd. Fl. Haw. Isl. — i 
tropa Cast. Ill. Fl. Ins. Mar, Pae. VI. (1890) 195;—K. hate. in En 
ages Pfizfam: IV. 4. oe 138;—Heller Pl. Haw. Isl. (1897) 901; Belek 
Ka Hana Kapa Mem. B. P. B. Mus. SVT. (1911): 144: fig. 87. 

s broadly ovate 15 to 20 em long, 10 to 15 em wide ort Age somewhat 
ee “ne: stipules broad and rounded, connate into a Sheath pend Teg eduncle; 
flowerheads 0 on short bractless oak uncles placed opposite the leaves; rane Og ‘im short, 
truncate; corolla white, tubular to funnel-shaped, 5-cleft, pilose a at the in rad ion of the 
sessile anthers below the middle of the corolla; synearpium 5 to 10 em, fles 

This well known cosmopolitan species, which Hillebrand believes to ei of abori- 
ginal introduction, occurs only on the lowlands in the vicinity of native dwell- 

ings, or now growing apparently wild but more correctly on overgrown for- 
Saken native dwelling-sites. The species has an exceedingly wide distribu- 
tion and is cultivated by the Polynesians as a dye-plant. It is also used 
medicinally by the Hawaiians and from the mature fruits they extract an oil of 

very unpleasant odor, used for the hair; ripe fruits are also used as a poultice. 

The wood is intensely yellow when fresh cut. The root yields a yellow dye while 
the bark furnishes a red dye. It is a small tree 15 feet in height with a trunk 
of usually a few inches in diameter; the leaves are large and shining and have 

impressed veins. The fruit when mature is foetid and of a yellow color. In 

Fiji the fruit is eaten either raw or cooked. The leaves are also used medi- 

cinally against diarrhoea and disturbances in menstruation, as well as for fever. 

Morinda trimera Hhbd. 

Noni-kuahiwi. 

(Plate 195.) 
MORINDA TRIMERA H Fl. Haw. ae (1888) 177;—K. Sehum. In Engl. et Prantl 

Pfizfam, IV. 4. Cn 148.—M, trinerva Del Ca fe Ti. Fl. Ins. Mak. Pac, VL 
BSS: 196, should be trimera, pire a misprin 

Bra s pale terete, covered with numerous warts ee lenticels; leaves elliptical or 
gia ais. Sele 10 to 18 em long, 3.5 to 6 em wide, on petioles of 2.5 to 3.5 em, acuminate 
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PLATE 195. 

MORINDA TRIMERA Hbd. 
Noni-kuahiwi, 

Fruiting branch, “an the type locality. 



Rubiaceae-Campanulaceae. 

at both ends, chartaceous to membraneous, pubescent underneath; stipules 6 mm, acuminate; 

peduncles in the axils of old leaves and cauline 3.5 to 4 em long, pluribracteate at 

the base; flowers 8 to 12 in a glomerule, connate with their bases; calyx 2 mm, free 

from the ovary, truncate, with 3-toothlets; corolla 8 mm, puberulous, tubular, 3-toothed; 

ile on the lowe ird of , ineluded; ovary small, globose anthers 3, 8 
depressed, immersed in an annular dise at the bottom of the calyx; style of the length of 

the calyx, bifid; drupe or berry of 4 distinct woody pyrena, fleshy, adherent with 

enclosed within the globose Si pyrena with 1 erect seed, and the calyxes paeaens 

into a synearpium which measures about 2.5 em in diameter. 

This exceedingly rare species was first collected by J. Lydgate in the forests 

of Hamakua and Waikapu, Maui. The writer’s attention was called to a tree 

erowing in the forest above Makawao, Maui, by Mr. L. v. Tempsky, who hav- 

ing become interested in native trees, happened to find it though practically 

hidden by Kopiko trees and Je-ie vines. It turned out to be this rare species. 

A large tree of this species was found by the writer along the ditch trail on 

the windward side of Mt. Haleakala, near Honomanu gorge. The tree is freely 

branching and has a trunk of over one foot in diameter. The wood is yellow. 

According to Hillebrand a variety occurs on Mt. Puakea of the Waianae range, 

Oahu. Its leaves are thicker and obtuse; the corolla is four-toothed and possesses 

4 stamens instead of three. First collected by Dr. H. Wawra. 

CAMPANULACEAE. 

Tribe Lobelioideae. 

While the family Campanulaceae numbers 59 genera, only the tribe Lobeli- 

oideae, with 22 genera, is of importance as far as Hawaii is concerned. Of this 

tribe, the Hawaiian Islands possesses six genera, five of which are endemic, the 

remaining one being the cosmopolitan genus Lobelia. Nowhere, with the ex- 

ception of South America, does this tribe reach such a wonderful development 

as in the Hawaiian Islands. It has the largest number of species of any plant 

family represented here in these islands; next to it ranks the Compositae. 

Many of our Lobelioideae are arborescent, some of them reaching a height of 

40 feet, and are a typical feature in the forests of Hawaii. The tribe in general 

is mainly tropical, and reaches to the southern temperate zone. Quite a number 

inhabit North America, and two the Mediterranean regions. The Hawaiian 

Islands, with its numerous arborescent forms, ranks next to South America, which 

has the largest number of species, as Centropogon Presl., with 80 to 90 species, 

and Siphocampylus Pohl, with 100 species, especially numerous in the Andes 

and Brazil. But if we compare South America in size with the Hawaiian Islands, 

which has up to 100 species of the tribe Lobelioideae, we find that really nowhere 

in the world does this tribe reach such a wonderful development in such a com- 

paratively small area. The other islands of the Pacifie are void of Lobelioideae, 

and only Tahiti and the Society Islands, with Raiatea, have in all four species 

belonging to three different genera. 

The Hawaiian species present sometimes really grotesque and specialized 
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PLATE 196. 

CLERMONTIA DREPANOMORPHA, Rock. 
About two-thirds natural size; showing flowers and fruits. 



Campanulaceae. 

forms, while others again (new forms) run into each other to such an extent 

that it is difficult to recognize specific distinction. While most of them are 

shrubs or small trees, only those are included here which reach a height of about 

18 to 40 feet. Delissea undulata, which attains a height of over 30 feet on Mauna 

Loa, Hawaii (see plate XVI), is here omitted, as its stem is rarely thicker than 

two inches. 

The genus Lobelia, which is represented by five very handsome species, some 

reaching a height of 18 feet (L. macrostachys in Kau, Hawaii), possesses about 

200 species, which are distributed over Africa and South America, while very 

few are to be found in Central America. They usually inhabit high mountains, 

like Abyssinia, Ruwenzori, Kenia, ete., in company with arborescent Compositae. 

In the Hawaiian Islands the genus Lobelia is confined to the middle forest 

zone, but does occasionally ascend into the upper forest zone to an elevation of 

6500 feet. (ZL. hypoleuca, Puunianiau erater, Haleaka a.) 

KEY TO THE GENERA. 

Milky shrubs or trees with axillary inflorescences. 

er arge yellow, an inch or more in diameter: : 

Corolla deeply slit to the base; flowers 2-6 in simple cymes...... Clermontia 

Berry small, occasionally large, but then purple: 

Corolla slit beyond the middle, flowers in racemes....---.--+++-+- Cyanea 

CLERMONTIA Gaud. 

Calycine lobes either as long as_ the corolla and then bilabiate and deciduous or 

shorter than the corolla, bluntly lobed or acute, free and persistent; corolla nearly unl- 

labiate, staminal column free from the corolla; the two lower a 

upper ones naked; fruit a globose or pear-shaped berry with a broad i 

rown shining. Shrubs or trees (with thick latex) branching candelabra like. 

4 
seeds b 
Inflorescence a two to many flowered cyme 

The genus Clermontia, which is peculiar to Hawaii, consists of 17 species, 13 

of which ean be included in the term tree. 

The most common of the shrubby ones is C. macrocarpa Gaud., which grows 

at an elevation of from 1000 to 2500 feet, and even higher, and is replaced in 

the middle forest zone by C. persicaefolia, C. oblongifolia on Oahu, and C. dre- 

panomorpha, ete., on Hawaii. Their branching habit is always candelabra-like, 

and not more than 6 or 8 feet above the ground. 

KEY TO THE SPECIES, 

CLERMONTIA GENUINAE. 

Calyx lobes connate, as long as the corolla; at mat 

rolla. 

H 
urity the entire tube falls with the 

Pedunele two flowered. ‘ 

Pedunele long filiform pendulous....------+--+++++172* sa 707 C, grandiflora 
Ss 

. 

Peduncle arched, drooping, 1-10 em long; fleshy, corolla dark YS pean 

Pedunele short, erect. 
si oe 

Corolla and calyx not or little curved when open, slender, nf Sars 

Corolla and calyx strongly arched, green....-----+---*° C. oblongifolia 
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PLATE 197. 

‘ gy cian Litt 

= arg eg hight pander b 

4 

CLERMONTIA PERSICAEFOLIA Gaud. 
4ess than half natural size. 



Campanulaceae. 

Pedunele 20-25 mm, droopin 
Corolla ee slender, ptt Purples DIGeK csv oss sis we oe C. Kohalae 

Peduncle two to 
Corolla smaller dark, purplish; calyx green; branches slender; leaves with a 

TAPP DH Sn nplgeh binge ran eet tie saci Wyse sea icnle ini a 
Coroila ve — purplish or white, ovarian portion strongly ribbe 

C. Hawaiiensis 
II, CLERMONTIOIDEAE. 

Calyx lobes free, geniogh than the corolla, persistent. 
a short 15 mm ; 

Calyx five pdt seins DUDCKOIOUS a rey eae a tegintp eh eewemniaag 
Calyx with minute acute teeth; corolla pra "toa dra -red. c Pelea 
Calyx five isbod: corolla ee rous, PRICK, MOBDY Gina ye base araorenieca 
Calyx with five Sate obtuse lobes; aie on calyx covered with tubercles 

tuberculata 
hae 2 em or more in length; two a beat flowered. 

Corolla bluish-white or purplish-green....-.....++++++++++5: C. coerulea 
Pedanee two-six flowered; flowers whitish- PPPOE cin ec sles ee C. Haleakalensis 

Clermontia grandiflora Gaud. 

semper og GRANDIFLORA Gaud. Bot. Voy. hee (1826) 459; pl. 73; Pres] Monogr. 

Lob (1836) 48——DC. Prodr, VII (is 839) 342;—A. Gray Proce, Am, Acad, V. 

is¢2) 150;—H. Mann Proe, Am, Acad. VII (1866) 184;—Hbd. Fl. Haw. Isl. (1888) 

—Del Cast. Ii]. Fl. Ins. Mar. Pacif. VII. (1892) 221 ei oo Wawra 

in i a /1873) 31;—Not Kauai, but Maui: __Walder ober Wai 

Leaves obovate to oblong 7 10 em x 2.5 to 3 em on petioles of 1 to 4 em, shortly 

sccntnate, blun yea serrulate or gra Senin glabrous eens peduncle filiferm 

eiuaeted 2 to 8 em long oe at the va oo two flowered, pedicels slender practeo- 

about the middle, sometimes cymosely 5 flowere sa by sehoeuey ot pedicels; 

cal Agate) greenish or pu recmrreel thin, ane eee tubular, strongly curved before expan- 

ng; corolla Bae rplish somewhat longer than the calyx, berry pear- 

see a 2 em orange yellow 

This quite distinct species occurs on the Islands of Molokai, Lanai, and Maui, 

where it inhabits the rain forest from an elevation of 2000 to 5000 feet, or a 

little higher. It is very common on West Maui, but especially at the summit of 

Puu Kukui (5788 feet), at the edge of Iao valley, in company with Lobelia 

Gaudichaudii, Labordea, Wilkesia Grayana, ete. On Molokai it can be found 

in the forest above Mapulehu and along a stream back of Kamoku. It is quite 

conspicuous by its green, purplish-streaked corolla, which is pendulous on long 

filiform peduneles, which characterizes it from all the other species. It is most 

plentiful at 4000 feet elevation on the windward slope of Haleakala, East Maui, 

in the dense mossy rain forest along Waikamoi, Puohaokamoa and Honomanu 

euleh. On Lanai it grows in the more open dry districts at the ridge of Kaiho- 

lena valley, where it is a shrub, while in the other more shaded localities it be- 

comes a small tree 15 to 18 feet in height. 

The specific name grandiflora is rather misleading, as it is by no means the 

largest flowering Clermontia, being exceeded by C. drepanomorpha and C. ar- 

borescens. 

Clermontia drepanomorpha Rock sp. nov. 

(Plate 196.) 

Leaves oblong or obovate, lanceolate 10 to 18 em glabrous above or 

sparsely hispid underneath along the prominent reddish midrib, fe green above, lighter 
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PLATE 198. 

CLERMONTIA OBLONGIFOLIA Gaud. 
Less than one-half natural size; showing flowers and flower buds. 



Campanulaceae. 

underneath, on petioles of 3 to 5 em, pee ey ee in the upper two- bias with callous tty 
eee in Se Hee tot [pies glabrous 6 to 8 em long with flowe em leng with 

ag tw wered; acts and bractlets gi stored. Saye dark purplish, a 
3 to ° em pe nie * Ba it lobes as ae ng the the 

cea yin t the ers erect; “purple, curved 4 to m Sn ae ey to 2 
cm neo. rats NG anal patents eee is sh; anthers bluish- lilae, Bisate along 
the t r ect penicillate; berry large aio hana yellow 3 em in diameter; th he lowe 
ee pashan rs brown, smoo 

This remarkable oe was discovered by the writer on the open swamp 
lands in the mountains of Kohala, Hawaii; also along Alakahi and Kawainui 
gorges at an elevation of 4000 to 5000 feet. It is a small tree 12 to 20 feet in 

height, and is peculiar to the boggy regions of West Hawaii, where the rainfall 

is enormous. It was collected flowering and fruiting in July, 1909, and again 

the following year during the same month on the high plateau, summit of Ko- 

hala; the type is No. 4745 in the Herbarium of the College of Hawaii. 

It grows in company with several species of Pelea, Cheirodendron, Tetra- 

plasandra, and a number of other species of Clermontia. It is remarkable for its 

handsome flowers, which are even larger than those of C. arborescens. 

The birds are very fond of its very large, bright-yellow fruits, which they 

hollow out until only the skin remains on the stalks. This, however, is the case 

with most of our Lobelioideae. The trunks of this species are thickly covered 

with moss up to the ultimate branchlets. The wood is soft and whitish. 

Clermontia persicaefolia Gaud. 

(Plate 197.) 

Pr 

VII (1839) 342;—Hhbd. FI. Haw. Isl. (1888) Sipe “Cast. Th TL. Ins. Mar. 

Pacif. VII as 92) 222;—He pag Mime See) eet -Clermon 

persicifolia Pres] oe sat (1836) 48.—Clermontia grandiflora var. 

8 oblongifolia Gray, in par . Am. Aead. V. (1862) 150;—H. Mann I. e¢. p. 

184 in part.— —Lobelia persicfolia ‘Endl. Fl. Suds. (1836) no. 1061.—Clermontia 

parvifiora Wawra Flora (1873) 4 

Leaves man tiermes ae oblong 8 to 10 em x 1 to 2 em acuminate or obtuse, coarsely 

erenate or serrulat e base gradually entra ting into a long petiole of 4’ to 6 em 

us and glaucous indernenth; hiya 10 to 14 mm, 

two flowered, with a pair oF bracts below the middle; pedicels 15 mm nore bibracteo- 

ar th e ase nd corol 
greenish when young, saauae than C. macrocarpa; the ovarian portion is turbinate. 

A handsome shrub or small tree 15 to 18 feet in height, sometimes growing 

on other trees. It is peculiar to the Island of Oahu, where it ean be found in the 

rain forests of the main range, and not uncommon on the mountain Waiolani, 

and also near the crater in Palolo valley at an elevation of from 1300 to 2000 

feet. It is much branching and has a beautiful, round, symmetrical crown ; 

flowers in spring. It also occurs on Mt. Kaala of the Waianae range. 

Wawra’s Clermontia parviflora No. 2206 in the Herb. Museum Caes. Palat 

Vindob., which the writer had occasion to examine, is really Gaudichaud’s Cl. 

Ge ncsiln 
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Campanulaceae. 

Clermontia oblongifolia Gaud. 
(Plate 198.) 

CLERMONTIA OBLONGIFOLIA Gaud. Bot. Voy. Bonite (1838) 459 pl. 71;—Presl 
Monogr. Lob. (1836) 48;—DC. Prodr. VII (1839) 342;—Wawra in Flora (1873) 
47;—Hbd. Fl. Haw. Isl. (1888) 241;—Del Cast. VIL (1892) 222;—Heller Pl. 
Haw. Isl. (1897) 908.—Lobelia oblongifolia Endl, Fl. Suds. (1836) no. 1061.— 
Clermontia grandiflora see oblongifolia Gray Proc. Am. Acad. V. (1862) 150 
pro parte;—. Mann l, ¢. p. 184 pro parte. 

Leaves oblong 8 12 em x 3 em obtuse or rounded, ecrenate or bluntly serrulate 
toward the apex, SH ast a long petiole of 4 to 8'¢ er pechinash igs ee — tis : 
Seay pedune nele 10 to 16 mm long, two rarely thre red, with tw 
airs ns dentiform bracts; pedicels of the same iad th as ane with das Ciencias 
ion he ‘oie ealyx pale greenish, the lobes as long as the corolla, pare! arcuate, 
circa 6 em long by 12 mm wide; berry globose or furrowed, seeds da rk bro 

It is a small and handsome tree, reaching a height of about 15 to 25 feet, but 
is often found as a shrub in the more open country or swampy flat lands, as at 
the head of Pauoa valley on Oahu, to which island it was thought to be peculiar. 
It has since been found by the writer on Maui in Honomanu gulch, and on Mo- 
lokai at Maunahui, as on the ridges of Manoa, Palolo, Niu and Waipio valleys, 

Oahu. Its large, very arched, green flowers are not particularly handsome. 
All Clermontiae are known to the natives as Ohawai or Haha. The milky, 

viscous sap was employed as bird lime in the olden days by the native bird- 
hunter. 

Var. Mauiensis Rock var. nov. 

Leaves acuminate 15 to 19 em long, 3.5 to 4.5 em wide, glabrous, pale green, on 
sisal Sangeet (4 em); pedunele 1.5 em . 2-3 flowered, pedicels somewhat longer, 
bra mm, bra Sosiee 2mm; calyx green; coro sant staminal column and gathions 
i vais "the former glabrous, the latter hone along the sutures. 

A small tree 15 to 18 feet high, resembling very much the species on Oahu. 
This tree is not at all common, but can be found on the Island of Maui on the 
windward slopes of Mt. Haleakala along the Kailua ditch trail in the valley of 
Honomanu at an elevation of 2800 to 3000 feet in the rain forest. The type 
specimen is No. 8804 in the College of Hawaii Herbarium. Collected flowering 
April, 1911. The tree grows in company with Cl. macrocarpa, which is the most 

common species in that locality, and Cl. arborescens. 

Clermontia Kohalae Rock sp. nov. 
Leaves linear eet pagent sca eee - peat to 16 em long, 2 to 3 ¢ wide, 

gradually narrowing i a pet of 2 to , gia eocees dull, pale anes ‘with 
impressed veins se tancens dentienlae or serrate in the upper Be Penske, entire at 
the base; peduncle 15 to 35 two flowered, hispid or eabro th two- 
selenite bracts above the weil: Sahel a long as gel ped neles bibracieolate = 
ova portion of the calyx turbinate, green, lobes ong the corolla, dark 
blackish ei iene not fles shy, subereet or slightly secre Sato: coral of the 

lyei ine lobes, glabrous; staminal column glabrous; anth ale, 
hirsute oe — pon a: the two lower abe only penicillate; berry Setebues eirea 
2 em in diameter; seeds pale Aeolia smooth shining. 

This species, new to science, is a small tree 15 to 18 feet in height with a 

trunk of a few inches in diameter, branching candelabra-like a few feet above 
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the ground. It was discovered by the writer in July, 1910, in the lower forests 
of Kohala, Hawaii, and in the gulches on the windward side, along the streams 
at an elevation of 1500 to 2500 feet, where it is not uncommon. It is exceedingly 
handsome when in flower; the numerous dark-purple corollae in the axils of the 
leaves give it a pleasing appearance. It flowers during the summer months. The 
type is No. 8810 in the Herbarium of the College of Hawaii. 

This very interesting and handsome Lobelia is peculiar to Kohala, Hawaii, 
after which district it is named. It was also observed along the lower Kohala 
ditch trial when in company with Mr. Bluett. 

Clermontia leptoclada Rock sp. nov. 

Branches srg loosely foliose; leaves oblong acuminate at both ends 12 to 18 
long by 2.5 to 4 em wide, denticulate ger callous teeth, dark green above, with a lack 

h purple-bluish tinge at the margins and apex, glabrou s above, coriaceous, with impressed 
veins, pale underneath and sparingly hispid along the veins sre midrib, on petioles of 
4 to 6 em; flowers all along the slender stem on ecyn Saas branching hirsute eS ee 
of 2.5 to 4 em, which are bracteate in the upper and: pedice els iw us Ss y three to four 
1.5 to 3.5 em long, bibracteolate at the middle, the bractlets linear subulate 5 mm a 
calyx, ovarian portion subglobose, the tube as long as eae corolla ,_burplish with promi- 
nent hispid nerves; corolla slightly baie 4.5 em long, lobes linear lanceolat , dark purple, 
hispid with white hair; staminal column purplish seta er the anthers “hi rsute along 
the Pahlaie. bluish oe the lower ones penicillate; fruit globose 2.5 em in diameter; 
seeds brown smooth shining. 

a species, which becomes a tree of 18 to 20 feet in height, was discovered 

by the writer near the summit of the Kohala mountains on Hawaii, along the 

Alakahi and Kawainui ditch trail at an elevation of 4200 feet, during the month 

of July, 1909, at which time it was found in flower and fruit. It is one of the 
many remarkable Lobelioideae which inhabits our high swampy plateaus. The 
type is No. 4760 in the Herbarium of the College of Hawaii. 

Clermontia Hawaiiensis (Hbd.) Rock. 
(Plate 199.) 

CLERMONTIA HAWATIENSIS Sigg Rock.—Clermontia macrocarpa var. Hawaiiensis 

Hbd. Fl. Haw. Isl. (1888) 241 

Leaves ovate-obovate, ene undulate dark bia glossy above, trea’ os oles 
- presen pubescent along the veins zaite midrib; t eins impressed; g, 

3 t wide on petioles of 2 ares 3 ¢ reddish; Dedunetes s 2 to i early 3 tg . em 

eae ‘pedicel 2 to 4 em long; peduncle ‘pieasients in the upper fourth, bracts foliace- 

ous 2 to 3.5 em Toe. linear ong denticulate, dees bibrae teolate at the 

middle and at their common base, sahara calyx erheg obose Sa ovarian portion pro- 

nouncedly is dagite fa dorsal one almost wing-like, the tube gree or " purplish 6 “ oO 

ong, ong or even longer than the corolla; ate pts slit extending to the base, 

the lateral ie bey as the middle, each lobe strongly nerved, each nerve being a continua- 

tion of a ridge of the ovarian portion of the calyx; corolla a arched thickened 

toward the apex in the bud; staminal column glabrous, green or purple, a anthers pale purple 

or gr hirsufe along the sutt ures or glabrous, the two lower only penicillate, berry large 

3 em in diameter, 10 ridged, orange yellow 

This shrub or small tree reaches a oa of 20 or more feet. It is a very 

variable species; the leaves are sometimes oblong or ovate, the peduncle either 

very long and then twice as long as the pedicels and two-fiowered, or as long 

as the pedicels or little longer and then four-flowered; the two inner pedicels 

477 



I > ] sATE 199. 

CLERMONTIA HAWATIENSIS (Hbd.) Rock. 
hawai. 

Flowering and fruiting specimen from near the Voleano of Kilauea, Hawaii; elevation 
4000 feet. One-half natural size 



Campanulaceae. 

shorter and thicker( almost four-cornered) than the two outer pedicels. In the 
four-flowered specimens the corolla is purple, while in the long peduneled, two- 
flowered specimens the corolla is either whitish or green. 

This species occurs in the semi-wet forest on the land of Keauhou about three 
miles from the Voleano House. It becomes exceedingly plentiful as one pene- 
trates into the interior. It usually grows on the trunks of Cibotium tree ferns 
or is also occasionally terrestrial. It is associated with Acacia Koa, Metrosideros 
polymorpha, Perrottetia sandwicensis, Straussia sp., Myoporum sandwicense, ete. 

The specimens found lower down along the government road come nearer 
to Cl. macrocarpa; while the plants found back of Hilo are Clermontia macro- 
carpa. The plants found below the Voledano House and those beyond Shipman’s 
paddock on Keauhou, cannot be very well separated, and therefore the writer 
found it advisable to make it a species, as the plants from the type locality can 
certainly not be called a variety of Cl. macrocarpa. 

Collected April, 1911, July, 1911, and July 9, 1912, in company with Mr. 
W. M. Giffard. The type is No. 8803 in the College of Hawaii Herbarium. 

Clermontia Gaudichaudii (Gaud.) Hbd. 

Haha or Hahaaiakamanu. 

eo GAUDICHAUDII (Gaud.) Hbd. Fl. Haw. Isl. (1888) 243;—Del. Cast. 
Fl. Ins, Mar. Pacif. VII (1892) 211.—Delissea clermontioides Gaud. Voy. Bon 

(188s) ee Pile A abies p- 64;—Gray Proce. Am. Acad. V (1862) 147;—H. Mann. 
p. awra in Flora ee 8.—Clermontia clermontioides Heller Pl. 

ae Tel. (1897) 906. Clermontia Clermontioides (Gaud.) Heller, ee pee! - 
correct but owing to the silliness of the combination, Hillebrand’s na her 
retained. 

Leaves elliptico oblong to lanceolate 8 to 12 em x 1.5 to 4 em on petioles of 2 to 3 
em, acute at both ends, oo > onc hege. pale and dull, chartaceous; peduncle shoes 

out em; pedicel s 12 to bracts 1 m ae: bien rae ad campanulate about 15 mm 
high with 5 ee rt ape tage: srr eups Tehed a in C. oblongifolia, about 4 em 
long and 1 em wide, greenish purple; ix pile, iapioue: berry globose, furrowed, 
22 to 25 mm in diamet 

This species, which is peculiar to the middle forest region of the Island of 
Kauai, is either a shrub or small tree, with many candelabra-like branches form- 
ing a beautiful round or flatish crown. It grows mainly along stream beds, and 
is plentiful along Waialae gulch (4000 feet). It also grows in the swampy high 

plateau in gray, muddy soil, or can often be found on other trees between their 
main branches in accumulated humus. 

It ascends even as high as to the foot of Mt. Waialeale (4600 feet), where it 
grows in company with the curious Gunnera petaloidea, or Apeape, along Ka- 
Initi and Kailiili streams. 

The natives, as well as the birds, are very fond of the large, sweet, yellow 
berries, from which the tree receives its name, Haha or Oha being the native 

generic name for all Clermontiae, while ai a ka manu is the specific one, meaning 
““eaten by the birds.’’ 
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CLERMONTIA PELEANA Rock sp. nov. 
lawali. ig specimen from near Kilauea. H: More than one-half natural size. 



PLATE 201. 

CLERMONTIA ARBORESCENS (Mann) Hbd. 

Less than half natural size; showing flowering branch and fruit. 

31 



PLATE 202. 

CLERMO TUBERCULATA Forbes 
Natural size, showing flowerbuds. Note tubercles on the inflorescence. 



Campanulaceae. 

Clermontia Peleana Rock sp. noy. 
(Plate 200.) 

Leaves oblong acuminate 18 to 20 em long by 3.5 to 4.5 em wide, dark green above glossy somewhat lighter elses Ale with dark oarile veins = midrib, regularly crenate to gens age base of the le af, Ww pee is on a petiole of 4 t em; flowers ax usually two on hort pct of 1.5 with two small linear bee at the middie, pedicles 3 to 4 cm Ae wo Brneiocler: ad thal common base; calyx dark green, the ovarian portion turbinate 5 to 2 em in diameter, with iiuts teeth; corolla strongly arched when open, 4 to 5 em, dark blackish purple, thin not fleshy, silky, the apex almost returning to the agin fa the base; staminal -ecolum n glabrous dark pur teas as are 
i¢ 

lobed stigma; fruit unknow 

This species, seeieis is a small, glabrous tree 20 feet in height, has long, more 
or less rambling branches. It was discovered by the writer on the Island of Ha- 
Wali, in the middle rain forest zone, at an elevation of 3800 feet, four or five 
miles below Kilauea voleano, along the government road. Only three plants 
were observed, one of which had never flowered. It is a very handsome species, 
and is associated with Clermontia Hawaiiensis, Cheirodendron Gaudichaudii, 
Cyrtandre, Cibotium tree ferns, Ilex, ete. 

It is named after the Hawaiian goddess Pele, whose abode is in the fires of 
Kilauea, in the vicinity of which this tree 2rows. 

The type is in the Herbarium of the College of Hawaii, No. 8800, collected 
flowering in July, 1911, and July 10, 1912. 

Clermontia arborescens (Mann). Hbd. 
a wai. 

(Plate 201.) 
fae aes ARBORESCENS (Mann) Hbd. Fl. Haw. Isl. (1888) 242;—Del. Cast. Ill. FI. 

s. Mar. Pacif. VI (1892) 221—Cyanea arborescens Mann. Pro ec. Am. Acad, VII 
(1866) 1 83.—Delissea Waihiae Wawra in Flora (1873) 8. 

Leaves obovate nee 12 to 16 cm x 4 to 5 em, on petioles of 3 to 6 em, shortly acuminate or rounded, narrowing at the base, ¢ enate or serrulate, coriaceous, dark 
green, glossy above, paler underneath; peduncle ieee short fleshy, two flowered only, the 

i about 25 lso 35 p : T 

calyx green with a campanulate tube: — t 20 mm be thick obtuse or deltoid lobes of 
very variable len et separated b when 1 and partly connate when large; 
corolla exceedingly t ae and pee ts strongly seehad eee t 6 cm long of an even width, 
greenish white or sometimes cream color with a ti sta of reddish purple; anthers 
glabrous; berry yellow gc deeply hoeed oa crowned by the calycine lobes; seeds 
pale yellow shining. 

It is one of the most common Clermontia, next to the Oahuan C. macrocarpa, 
but unlike the latter inhabits the middle forest zone between 2000 and 4000 feet. 
It occurs on the three central islands, but is absent on Oahu, Kauai, and Hawaii. 
It is peculiar to the wet forests, where it is a small tree 15 to 25 feet in height. 
The yellow berries, which reach the size of a little lime, are eaten by birds and 
the natives. It is conspicuous by its monstrous fleshy inflorescence, which is, 
next to that of C. drepanomorpha, the largest in the genus. The Oha wai ean be 
found along the Kula pipe line trail, East Maui, where it is extremely common. 
Also on West Maui (Kaanapali), Molokai (Pelekunu), Lanai (Haalelepakai), 
usually in company with species of Cyanea and Clermontia grandiflora. 
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PLATE 203. 

“Se 
By Pee 
Se < 

CLERMONTIA COERULEA Hbd. 
One-third natural size; showing flowers and fruits. 



Campanulaceae. 

Clermontia tuberculata Forbes. 
(Plate 202.) 

CLERMONTIA ATA Forbes Occas. Papers B. P. Bish. Mus. V. (1912) 8, pl. 3. 

Leaves obovate to obl os setae ts glabrous, coriaceous, the veins on the under: 
aed ace nee te ies em, with petioles 2 to 3 em long; pedumete two 

red 5 mm eid pedicels 3. em, er covered with small tubercles; caly ee cam- 
panulate with short obtuse lobes, which together with the oe fleshy ¢ lie ey 
with pronov satire tubercles; anthers dark red, glabrous; berr y globose strongly ier 
on the outside 1.3 em in stameter seeds smooth, yellow, shiny, ovoic 

This small tree, which reaches a height of about 12 to 15 feet, was discovered 
by Mr. C. N. Forbes of the Bishop Museum, who collected it on the Island of 
Maui on the slopes of Haleakala, in the wet forests near Ukulele (5000 feet). 

The writer collected specimens of this species a year later from the identical 
tree from which Mr. Forbes derived his material. One other tree was seen 
along a stream bed, its branches touching the rushing waters, between Puukakai 
bill and the Kula pipe line trail, when in company with Dr. P. Ceresole. 

It comes nearest to Clermontia arborescens Hbd., but does not grow to such 

a size. It is a very distinct species, differing from all other Clermontiae in its 
tuberculate inflorescence, a character which, however, occurs in certain species 

of Cyanea new to science. 

Clermontia coerulea Hbd. 

(Plate 203.) 

CLERMONTIA COBRULEA Hkd. Fl. Haw. Isl. (1888) 243;—Del. Cast. Il. Fl. Ins, Mar 

Pacif. VIL — val 8 ie 

Leaves oblong 12 15 em long 2 wide on petioles of 3 to 5 em shortly 
acuminate, contracting at the base, minately Raced glabrous ee membraneous, 
with a scattered pubescence along ‘the midrib undernea th; peduncle slen nder 2.5 to 4 em 

long, with air of short bracts ner aes ie above the middle, pedicels = ihe same 
length or na Ps (in Hillebrand’s specimen the pedicels are aborts) than the pprgect 
bracteolate below the middle; (Hillebrand’s statement that the Bae are the 
middle is incorrect; his specimen of me coerulea — 2 examined has the Aotaatid 
also below i agen ches colored, tube abot turbinate, "is hare ag eons 
large 15 to em or ely de nti epee corolla pista 5 curved a ong 
greenish in Ka au specimens, ee ish in Kona <n sore of a thin throne aie Sohne 
alae about 2 em in diameter eae furrowed. 

What Clermontia macrocarpa is to Oahu, Clermontia coerulea is to Hawaii, 

especially on the southern end. It is the most common Clermontia on the slopes 

of Mauna Loa in Kau, from where it ranges way over to North Kona. It can be 

found at an elevation of 2000 feet above Naalehu, Kau, in wet rain forests up tc 

an elevation of 4000 feet. It also oceurs in the wet forest back of Kapua, where 

it extends up into the Koa belt. It is not uncommon in the forests above Keala- 

kekua and on the slopes of Hualalai back of Huehue. In Kau it is a tree 15 to 

20 feet in height with a trunk of about 4 to 5 inches in diameter, and is freely 

branching. In the specimens from Kau, the calycine lobes are minutely denti- 

culate, while in the Kona specimens the lobes are broad deltoid. In the latter 

loeality it is a shrub. 
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PLATE 204. 

CLERMONTIA HAL po greasing Roek. 
Less than half natural Siz 



PLATE 205. 

O* Yi, . 

eee 
et 

CLERMONTIA HALEAKALENSIS Rock. 
Growing on the inner crater wall of Puunianiau, slopes of Mt. Haleakala; elevation 7000 

feet Island of Maui. 



PLATE 206. 

CYANEA ARBOREA (Gray) Hbd. : ‘ortion of crown of leaves with inflorescence; less than one-third natural size. 
FE 



Campanulaceae. 

Clermontia Haleakalensis Rock, sp. nov. 

(Plates 204, 205.) 

20 to 30 em long including the short margined petiole, fleshy, to em 
bile Bbties, oblong lanceolate, dark green above, pale underneath, midrib thick etek 
nent, veins impres sed, Sadineld the upper half crenate, lower half entire, ued ons gs 
ally tapering in rt margined petiole; cymes in the axils of the leaves, pedu 
5 aring usually 6 flowers on pedicel to 1.5 em, the bracts linear abelets 
about 7 mm, the pedicels bibracteolate below the middle; ca alyx tube oblong an Se 
1.5 em ae ghtly a the lobes linear subulate 5 mm long, corolla whitish 3.5 
to 4 em long, curved, _the dorsal slit not always extending to the base, is tiie only 
to ig middle, eben 4 near lanceolate glabrous; aeas al column white pubescent at the 
base, as is the dise, glabrons in ds gta Bote the two lower anthers penicillate; style 
elightly pubescent, inner side = column hispid with white hair in the 
iower half, berry ated seeds oe whitis 

A small tree 10 to 20 feet tall, with few very robust branches, having at first 
glance the aspect of a Dracaena. It is soft-wooded, and glabrous. This very 
curious tree, which has almost an antediluvian appearance, comes nearly between 

Clermontia and Cyanea. Its decidedly eymose inflorescence places it with the 
former genus, while the dorsal slit of the corolla does not always extend to the 
base, but the middle. It also has a characteristic of the genus Delissea, and that 

is the thickened portion or knob in the flower bud about the middle, indicating 
the termination of the dorsal slit; though the seeds, which in Delissea are deeply 

wrinkled, are smooth and shining in the species in question. 
This remarkable tree is undoubtedly one of the oldest forms of our Hawaiian 

Lobelioideae, as it is so strikingly different from all the rest of the Lobelioideae 
inhabiting these islands. 

This particular species was discovered by the writer October 11, 1910, on the 
Island of Maui, on the western slopes of Mt. Haleakala, on the crater of Puu- 
Nianiau, at an elevation of 7000 feet, in a locality where no one would expect to 

find a member of this wonderful tribe. It grows in open, dry scrub in company 
with plants belonging to the upper forest zone, such as Raillardia platyphylla, 
Argyroxiphium virescens, Sophora chrysophylla, Santalum Haleakalae, ete. Un- 

fortunately, only three trees are in existence, and as they are peculiar to the 
above locality, it will not be long before they will have shared the fate of so 
many of our native trees, becoming extinct, as cattle have free access and browse 
on the lower branches within their reach. The writer appealed to the manager 

of Haleakala ranch to protect these trees from the ravages of cattle, which he 
kindly promised to do. 

The type specimen is No. 8595 in the Herbarium of the College of Hawaii. 

CYANEA Gaud. 

(Kittelia Reichb., Marcrochilus Presl.) 

Calycine lobes oe gece length, king dentate to foliaceous; the dorsal slit of the aye 
corolla extending to middle. Th lower small anthers or all penicillate; Rees 
erustaceous acneay ae Shrubs or “smnall trees with erect sie! stem or bran get 
occasionally covered with thorns. Leaves entire, lobed, or pinnate. Flowers bluish o 
purple or white in axillary racemes. 
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— LATE 207. 

CYANEA ARBOREA (Gray) Hbd 
Side view. At Ulupalakua, Maui. Note the dense inflorescence. 



PLATE 208. 

CYANEA ARBOREA (Gray) Hbd. 

Front view. Growing in a small gulch at Ulupalakua, Maui; elevation 5500 fect. 



CYANEA LEPTOSTEGIA A. Gray. 
Hahalua. = 

Plant reaches a height of forty feet. Growing in the forest of Kaholuamano on Kauai. 



Campanulaceae. 

The genus Cyanea is endemic in the Hawaiian Islands and possesses more 
species than either Clermontia or Delissea. All the species are shrubby, with 

three exceptions. One species, C. leptostegia, reaches 40 feet in height, and is 

the tallest of any of our Lobelioideae. The genus consists of many species, 31 

having been so far described, while many more have been discovered by the 
writer which will be published in a monograph on this tribe, bringing the 

nuinber of species of Cyanea probably up to 45, or even more. 

The genus Cyanea consists of milky shrubs or trees with a single erect or 

branching stem, which includes a medullary cavity. Flowers are arranged in 

racemes. 

KEY TO THE SPECIES. 

Calycine pasate shorter a the tube. 
Flow abe sh w or cream colored ee Pla nee eee Arar een pene ae C. arborea 

ae et onger i the tube. 
lowers -Gark purple. cca cies snes cow ieiele ambien yee eee nee C, leptostegia 

Cyanea arborea (Gray) Hbd. 

(Plates 206, 207, 208.) 

CYANEA ARBOREA (Gray) Hbd. Fl. Haw Isl. son re ei oe Hi. eines Ins. Mar. 
Gra Pacif. VII (1892) 219.—Delissea coriacea var. H. Mann 

l. ec. p. 178.—Delissea arborea H. Mann l. ¢., . ar gee soca Heller 

1.-¢; -p.- 909. 

Leaves sessile ich 40-65 em x 7-12.5 em, shortly acuminate or rounded and 

upiculate, gradually narrowing toward the es faintly. ‘dentate, but almost entire and 

Me towards the bas goes or pubescent along the , glossy, saps to coriace- 

ous; pedunele slender but stiff 15-30 em long, almost ike above, closely many flowered 

in “the last fourth, pedicels ae 3.8 mm; bracts 2-4 mm; bractlets 1 mm; aces Zt cea 

na lan agchicg toothed, the tube mm; corolla slen der moderately eurved, subere 

ng, m wide, gla rous grayish white, rather thin, with a deep dorsal slit pie 

ene n “nies: staminal column glabrous; berry globose, faintly ribbed, 10-12 mm in 

diameter, 

A tree 12 to 24 feet tall of palm-like habit with a crown of leaves at the apex 

ot the stem, the latter measuring about 4 inches in diameter or more. 

This is one of the most handsome Lobelias which the islands possess. Unfor- 

tunately it is exceedingly scarce, and the writer fears that it has become extinct. 

Where there was once a forest at Ulupalakula there is now only grassland 

with planted Eucalypti. The writer met with only one single plant in a small 

gulch which was inaccessible to cattle. For three days the writer searched for 

this beautiful Lobelia, and he had nearly abandoned all hope when he saw this 

handsome plant hidden in a small and very narrow gulch. It evidently is the 

last of its race. In the whole district of Ulupalakua there is now no forest at 

all, only here and there stands a tree of the araliaceous species Pterotropia 

dipyrena. 

Cyanea comata, another beautiful lobeliaceous plant once common in this 

district, has vanished forever. 

The plant is peculiar to Haleakala, Ulupalakua, Maui, and was once plentiful 

at an elevation of 4000 to 5000 feet. It flowers in the early spring. = 
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Campanulaceae-Goodeniaceae. 

Cyanea leptostegia A. Gray. 
Hahalua. 

(Plate 209.) 
CYANEA LEPTOSTEGIA A. Gray Proe. Am. Acad. V. (1862) 149;—Mann. Proe, Am, Acad. VII (1866) 184;— Wawra in Flora (1873) 47;—Hbd. Fl. Haw, Isl. (1888) 261;—Del. Cast. Ill. Fl, Ins. Mar. Pacif, VII (1892) 219;—Heller Pl. Haw. Isl. 

eaves sessile narrow lanceolate, 40 to 48 em x 4 to 5 em denticulate or subentire 
v 

L 

bf glabrous shining chartaceous, the midrib of the leaves hollow, leaves of youn plants h : : : lobed, the lobes extending sometimes to the mi rib; peduncle (with flower) 2 to 3 em ° - flo Ss in a crowded cluster on pedicels of about 8 mm, bracts linear, twice as long as the bractlets; calyx glabrous, the tube cylindrical, lobes linear or filiform, sometimes 4 em long; corolla dark purplish red, glabrous, semierect and slender about 4 em long and 4 mm broad, anthers glabrous; berry ovoid, yellow, crowned by the filiform calyeine lobes. 

The Hahalua, which reaches a height of sometimes 40 feet, or about 13 m, has a pronounced palm-like habit, possessing a single erect trunk which is densely 
covered in its upper portion with rhomboid leaf-scars, bearing at the end a crown 
of sessile leaves. 

The Hahalua is peculiar to the Island of Kauai, where it inhabits the middle 
forest zone on the leeward side in the (rier and more open districts. It is as- sociated with Antidesma platyphyllum var. B., Xylosma Hawaiiense, Maba sandwicensis var., Pisonia sandwicensis, Cyanea spathulata, and Cyanea hirtella. 
It flowers in the summer months. 

Numerous species of caterpillars feed on the fruits and withered flowers The leaves of the young plants are always lobed, a characteristic found quite often in young plants of Cyaneae, especially in those of Section III Palmae- formes. The milky juice of this species is yellow. 

GOODENIACEAE. 

The family Goodeniaceae consists of 13 genera, of which 10 are only found in Australia. The species number 291, of which 27 are not found in Australia. In the Hawaiian Islands only the genus Seaevola is represented of this family, with a few species. 

SCAEVOLA L. 
Flowers hermaphrodite, zygomorphous, pentamerous. Calyx tube adnate to the ovary, ry short, annular, truneate or 5-parted. Tube of corolla dorsally slit to tha base, Seg et nearly of equal length or the two superior ones shorter. Filaments linear, ree. in * . 

: erbs, sh : 
tthe : re toothed, serrate, or entire. Flowers rarely solitary, usually in cymes, bracteate and bracteolate, sessile or pedicellate. Corolla white, purple or yellow. 
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Goodeniaceae. 

Australia, India, a few in New Caledonia and 6 endemic species in the Ha- 
waiian Islands, with one other S. frutescens ( Mill.) Krause, of wide distribution. 

KEY TO THE SPECIES. 

Leaves obovate oblong, toothed or serrate. 
Cymes short, crowded, leaves pubescent.............-....e-ee0s S. procera 
Cymes long, many flowered; IGAVES PIADTOUE:..—.. couse oy eae S. Chamissoniana 

Scaevola Chamissoniana Gaud. 
Naupaka or Naupaka kuahiwi. 

(Plate 210.) 

pinsreshier CHAMISSONIANA Gaud. Bot. Voy. ee. Oe 461. t.82;—Hook. et Arn. 
Beech. Voy. (1832) 89; wad. Fl. Suds. Wien. Mus. L. (18386) 170 no. 

1043; —DC, Prodr. VII. (1889) 506;—A, ne y in. ae Am. Acad. VII, (1867) 187;— 
Hbd. Fi. Haw. Isl. (1888) 267 ;-—Del Cas i. FI. Ins sane Pae, VI. base 216;— 
Heller in Minnes. Bot. Stud. Bull. IX. (1897) 913; —Krar se Das Pfizenr. LIV. 4. 
277. (1912) 123.—S, Chamissoniana Gaud. var. v Hbd, Fl. geo Isl, (888) eset _— 

. cili G. Don Gen. Syst. ITI. (1834) 728.—S. mentees Nutt. in Trans. Am 
Phil. Soc. N. S. VIII. (1848) 253.—Tenninckia Chamisson a de iting Gouden 
(1854) 8;—Walp. Ann. II. (1852) 1057.—Lobelia Ohasiissonians O. Ktze, Rev. Gen. 
Fi (1891) 378. 

A shrub or small tree 5 to 6 m high; branches terete glabrous or in the axils of leaves 
sparsely white-villose; leaves chartaceous, obovate or obov ate lanceolate, ss at the 
apex, cuneate at the base, narrowing into a petiole of 6 to 12 mm margin serrate- 
dentate, tte on both sides, 4 to 10 cm long, 2 to 4.5 em wide; flowers in Sanite ari- 
cate cymes, o 15 flowered, as long as the pele or longer; bracts gone sa acute 
2 to 5 ecm Seles ovary seats Fe glabrous, 3 to 4 mm long; calyx 1 to ong, shortly 
5-lobed, sparsely ciliolate; corolla Rite with io posed or pure w ee pe erect tube 

indrieal, 1.5 to 2 em long, glabrous ao Pops y pubes scent inside, lobes 
pati half the length of the a or shorter, winged; mens sare ee length _ the 

, the filiform ie aes deo dilated at the bas a ae small, oblong, sheds 
style slightly protruding from the corolla, pubescent below, glabrous above; indu 
glabrous, the s Peis se m — er and shortly ciliate. fruit ellipsoidal, eae 6 ie 10 
mm long, 4 to 5 mm thick 

This species is one of the most common shrubs or often small trees which one 

is likely to meet everywhere in the lower or middle forest zone. It is in flower 

nearly all the year round and is quite a conspicuous object in the forest on ac- 

count of its white flower, which appears to be only a half a flower, though com- 

plete. It occurs on all the islands of the group from 800 feet elevation up to 

4000 feet and even higher; several varieties have been described. Krause in his 

monograph on the Goodeniaceae of the world distinguishes three varieties of 

this species: (1) var. pubescens (Nutt.) Krause, from Kohala, Oahu, (2) var. 

bracteosa Hbd. from Maui, Hawaii, and Molokai, and (3) var. cylindrocarpa 

(Hbd.) Krause, from Lanai. 

There are many more varieties of this species in the writer’s possession, which 

belong all to shrubs and therefore do not come within the scope of this book. 

Plate 210 shows a branch from the typical S. Chamissoniana, as it occurs in 

the forests of Oahu. 

Here may be recorded another species, the Ohenaupaka of the natives or 

Scaevola glabra H. et A. This latter plant often reaches a height of fifteen 
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PLATE 210. 

+ ae — 

SCAEVOLA CHAMISSONIANA Gand. 
paka 

Flowering and fruiting branch, reduced, 



Goodeniaceae-Compositae. 

feet, but is seldom a tree; it grows usually in out-of-the-way places, as on the sum- 
mit ridges of the mountains of Oahu, and ia the swampy forest and borders of 
great bogs on Kauai, usually at an elevation of from 3000-5000 feet. The flowers 
are the largest of the Hawaiian Naupaka and are bright yellow. 

Scaevola procera Hbd. 

Naupaka or Naupaka kuahiwi. 

sepia PROCERA Hbd. Fl. Haw. Isl. (1888) 268;—Del Cast. Ill. Fl. Ins. Mar. Pae. 
VIT. (1892) ie ee in Minnes. Bot. Stud, Bull. TX. (1897) 914;—Krause Das 
en ee Ty. 4. . (1912) 123.—Lobelia procera O, Ktze . Rev. Gen. Pl. II. 

(1891) 3 

Branches terete, densely and shortly cinereous tomentose, adult ones somewhat glabrous, 

acutely cee ieee or the base entire, o 15 em long, 2.5 to 4.5 am fais sparsely 
Sogn ae bove, pubescent beneath, with eka and —- nent nerv owers large 
in axillary divaricate trichotomous cymes which are cinereous i aaiaion: and shorter 

a ty) ovary ng, 
puberulous or subglabrous, aes e mm; calyx lobes very short, obsoletely deltoid-ofate, 
subacute, with ciliolate margin olla white pe purple ites 1.8 to 2.5 em long, 
outside sparcely but in ae densely “puberulous, the subpaten es shorter than the 
tube, with somewhat broad wings; stam at the base little * ailated, the filiform fila- 
ments 7 to 8 mm long, cote elliptical- phlons, truneate, much shorter than the filaments; 
style somewhat complanate, sparsely puberulous, quite glabrous at the apex, little shorter 
than the corolla; indusium with the upper margin shortly cater fruit ovoid, glabrous, 6 
mm long, 3 to 4 mm thick, indistinctly and longitudinally cos 

This rather handsome species occurs as a shrub and small tree 15 feet or so 
high on several islands of the Hawaiian group, but is most common on Molokai. 
It resembles somewhat S. mollis. It was first found by Hillebrand on Molokai 

at the Pali of Pelekunu Valley. It was collected by the writer March, 1910, 

flowering and fruiting back of Kamoku, near Kawela swamp (no. 6159), and 

again at Wailau pali (no. 7031 and 7036), Molokai. On Kauai he collected it 

back of Lihue on the Haupu range with almost entire leaves, flowering March 19, 

1909. (College of Hawaii Herbarium. ) 

COMPOSITAE. 

The Composite, or Sunflower, family, is the largest family of plants, com- 

prising over 800 genera, with more than 10,000 species. The Composite family 

is considered one of the youngest of the plant families, as some of its tribes are 

still in full evolution. 

It is distributed over the whole Globe, and is represented in these islands by 

about 60 species, only a few of which become trees. Of striking character is 

the well-known Hawaiian Silversword, Argyroriphium sandwicense (Hinahina), 

with its variety macrocephalum from Haleakala crater. Some of the arborescent 

species of Hawaiian Compositae inhabit the high mountains of the group, up to 

an elevation of over 10,000 feet. 
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PLATE 211. 

DUBAUTIA PLANTAGINEA Gaud. 
aenae. 

Flowering branch, about one-half natural size. 



Compositae. 

KEY TO THE GENERA, 

Flowerheads small, yellowish: 
stiches sit fertil ct a 

of i pRVOlUcTS In one fow 1600. 54 65 es we Dubautia 
Be ts of inv ane CONNEC! A. cea esis thw Mei eee a ene Cee Raillardia 

Flower ‘ious large, two inches or more, brownish yellow: 
Style of all florets ontite Or shortly Witentetes, 675i see ek vc Hesperomannia 

DUBAUTIA Gaud. 

Flowerheads a discoid, all igibie sgptcta ahaa and fertile. Involucre 
turbinate, with 10 equal bracts in one row; receptacle naked or paleaceous, the 
paleae comresponding in number to the aner florets; corolla tubular with a 5-fid limb; 
anthers purple, rtly appendiculate; style- -branches revolute; achenes hispid, 4 to 5 
ribbed, with Theat cuties ciliate rays in a single row.—Shrubs or pe trees with op- 
Bea or ternate leaves which are either sessile or subsessile, the leaves are paralle\ 
nerved, with a slightly branching middle nerve, and remind one of the ib of species of 
Plantago or Bupleurum. Inflorescence terminal, paniculate or corymbos 

The genus Dubautia is strictly Hawaiian and is closely allied to the genus 
Raillardia, which is also peculiar to the Hawaiian Islands. It consists of seven 
species, only two of which attain the height which entitle them to be ealled trees ; 

the remaining five are shrubs. The Dubautiae or Naenae, as the Hawaiians term 

these plants, are peculiar to the wet regions of the middle forest zone, and reach 
their best development on the Island of Kauai, where five species are found. 

Dubautia plantaginea Gaud. 
Naenae. 

(Plate 211.) 

DUBAUTIA PLANTAGINEA Gaud. Bot. Voy. Uranie a. 469. pl. 84;—Less in Lin- 
naea VI. (1831) 162; Bitar fees Suds, (1836 e - ae ay Proc. Am. Ac. 
V. (1862) 134; ;—Wawr a in a (1873) 163;-—— ae is a oot fi 222; —_ 
Hoffmann in Engl. et Pran e paren: IV. 5. (1889) 348. a 120. 1 Cas 
Til. Fl. Ins. Mar. Pae. VI. (1890) 212;—Heller in Minnes. Bot, ie at 1X. 
(1897) 918. 

Leaves opposite, oe grt pas 10 to 20 em x 8 to 20 mm, acute gradually contracting at 
both ends, claspi eels the pled base, entire or remotely denticulate in th _upper 
noe “strongly 7 nates seers pani earner pyramidal, 15 to 25 em long, projecting 

bey ng iid with hori oneal “a nches, the lowest 5 to 7.5 em long, the ultimate 
pedicels re = 2 mm, racemosely arranged; heads cylindrical, florets 7 to 10, involucral 
bracts 7 to receptacle mostly naked; corolla orange colored, exserted; style branches 

rev aie ee rays ee subulate, with upright cilia 

The Naenae is a small tree of 10 to 16 feet in helen with a short trunk of.a 

few inches in diameter. The branches are very slender, spreading, and bear at 

their ends long, lanceolate, bright-green opposite leaves, which are strongly 7 to 

13 nerved. It is a strikingly handsome tree when in full flower, which is from 

about July to August, varying, of course, according to locality. The small yellow 

flowers are borne on a large pyramidal panicle which projects beyond the leaves, 

about ten inches or more in length, drooping or standing erect. The corolla is 

orange-colored with a slender tube which dilates into a bell-shaped (campanu- 

late) limb with reflexed lobes. The flowers have the odor of bee ’s-wax, and are 

often purplish instead of yellow. 
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PLATE 212. 

RAILLARDIA ARBOREA ( iray. 
Naen 

Photographed from an herbarium specimen, about one-half natural size, 



Compositae. 

The Naenae is more or less common on all the islands, but particularly on 
Oahu, where it can be found at an elevation of 2000 feet at the head of Pauoa 
valley, at the foot of Konahuanui. On Maui it is very common at the west end 
at a lower elevation along Honakawai gulch, back of Kaanapali, as well as at 
Honokahau. On Haleakala it is plentiful along the gulches near Kula, at 3000 

feet, and is scattered in the rain forest near Waikamoi and Puukakai above 
Olinda at an elevation of 4000 feet. Occasional plants can be found in the crater 
of Haleakala in Kaupo Gap at an elevation of 5000 to 6000 feet, together with 
fRaillardia sp., Argyroxiphium virescens, Lobelia hypoleuca, Geranium multi- 
florum, ete. On Hawaii it is found in the mountains of Kohala, as well as on the 

slopes of Hualalai at about 6000 feet, in company with Dodonaea, Styphelia, 
Coprosma, ete., on black cinder. On Kauai it is gregarious along Waialae stream 

together with Dubautia laevigata and other plants. 

It is peculiar to the rain forest, where it reaches its best development, but can 
occasionally be found in the drier districts. On Oahu it is also plentiful in the 
mountains of Punaluu at an elevation of 2000 feet. 

Another species, Dubautia lara Hook. et Arn. occurs on Oahu, though a shrub. 

The writer discovered a variety of this latter species on Kauai at the central 
plateau in the swampy forests and on the borders of the great open bogs at an 
elevation of 4500-5000 feet. It is a small tree 15 to 18 feet in height with few 

spreading branches, which, together with the leaves are hirsute with whitish- 
gray hair. The inflorescence is a large hirsute corymb, bearing dark orange- 
yellow heads of 6 mm in diameter on pedicels of 12 mm. It differs from the 
species in the large, orange colored flower-heads which are on long pedicels, 
while in the species they are nearly subsessile. It may be known as Dubautia 
lara H. et A. var. pedicellata Rock var. nov. 

RAILLARDIA Gaud. 

The genus Raillardia differs from Dubautia in its plumose pappus-rays and 

usually naked receptacle; flower-heads as in Dubautia.—Shrubs or trees with 
ternate, alternate, or opposite leaves, with various venations; flowers in terminal 

racemes, panicles or corymbs, yellow. 

The genus Raillardia is peculiar to the Hawaiian Islands, though it is of 

American affinity, as it is closely related to the California genus, Raillardella, 
established by Gray, with four species peculiar to the high mountains of the 
Sierra Nevada and Yosemite district at elevations from 8000 to 11,000 feet. 
Most of the Hawaiian Raillardiae inhabit our high mountains to an altitude of 

11,000 feet, but a few species (shrubby) occur as low as 2500 feet, or even lower. 
The arborescent species are found at high elevations only. The California 

Raillardella are acaulescent herbs with stout, creeping rootstocks. 

The species of Raillardia are not at all clearly defined in Hillebrand’s Flora, 

and need a revision. A few species run into each other so that it is sometimes 
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( ray. RAILLARDIA MENZIESII 



Compositae. 

very difficult to distinguish them. Some species will have to be united, and per- 
haps one or two new species described, as they do not fit in Hillebrand’s key to 
the species. 

KEY TO THE SPECIES. 

Leaves with a viscous pubescence; inflorescence paniculate........... R. arborea 
Leaves silky pubescent, lanceolate acute. ....0s.2cs0csce eee eoeec wens R. struthioloides 
Leaves glossy, stiff ciliate; flower heads in a foliose raceme........... R, Menziesii 

Raillardia arborea Gray. 
Naenae. 

(Plate 212.) 

§ Rewpereey ARBOREA Gray - — Am, Acad. V. C1E63) 134;—H. Mann Proc. 
VIT. (1867) 176 . Fl. Haw. Isl. (1888) 228 ;—Hoftm. in Eng. et Prantl 

5. (1889) 248; Teo Seat. Th. Fl. Ins. Mar. Pac, VI (189 0) 213. 

Young branches and inflorescence hirsute Ape glandular hairs; leaves ternate, close, 
sessile with a broad base, but not clasping, 3 to 5 nerved, hispid and viscid as is the 
inflorescence; the foliose panicle 8 to 10 em oy involucre of 9 to 14 bracts with 22 to 45 
florets; corollae glandular; achenes glabrous. 

This species, which inhabits the dry upland slopes of Mauna Kea, is by no 
means common. It is usually a shrub or, when growing in black cinder at an 
elevation of 10,000 to 11,000 feet, a tree of about 20 feet in height with a trunk 
a foot in diameter. The writer saw only a few trees; the best developed speci- 
men grew at a little over 10,000 feet on the slopes of Mauna Kea above Kemole; 
above Waikii at 9000 feet elevation it was a shrub, as well as back of Nau crater 
on the windward slope at 8000 feet. These arborescent Raillardia have a peculiar 
odor, and their presence can be detected long before the plants are reached, 
when once familiar with the odor. This applies also more or less to the shrubby 
species of the lower forests. Raillardia arborea is associated with Styphelia 

Grayana, Geranium cuneatum var. y., Raillardia struthioloides, Sophora chry- 

sophylla, Rubus Hawaiiensis, Coprosma montana, Rumex giganteus, ete. It can 

stand severe frost, and is sometimes covered with snow during part of the year. 

Raillardia struthioloides Gray. 
Naenae. 

RAILLARDIA re Gray in Proce. Am, Acad. V. (1862) 134;—H. Mann 
Proce. Am. Aead. I. (1867) 176;—Hbd. Fl. Haw. Isl. (1888) 228; :—Del Cast. Il. 
Fl. Ins. Mar. Pacif. WL (1890) 214, 

small tree 6 to 7 * high, with a trunk of about 22 em in diameter, the vi Pr 

pretinnr eh with a silky not glandu lar Baca tie ce; leaves closely crowded, erect, imbri 

or ength spreading, rh olate, 5 long, 8 to 14 mm wide, acute, broadly soanle. 

per coriaceous, rather concave Ete young, with 3 to 5 indistinct nerves, dull opaque, 

eanescent with soft appressed hairs, scabrous on the margin, but not ciliate; aia pon 

a raceme or panicle 10 to 15 em long, with recurved pedicels; heads 12 mm; involuere 8 mm 

pubescent, of 7 to 11 bracts; florets 12 to 22, the corolla almost tubular, not semeked. 

This species, which is usually a shrub, but often a tree of 20 feet or so in 

height, ascends the highest of any of our Raillardia, as it can be found at an 

elevation of 11,500 feet on Mauna Kea. The trunk is not thicker than about 

nine inches. It differs from R. arborea in not being viscous, but covered with 
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PLATE 214. 

RAILLARDIA MENZIESII Gray. 
enae tree a . 

Growing on the slopes of Mt. Haleakala, Maui. near Puunianiau crater; elevation 6000 feet 



Compositae. 

a silky canescent pubescence which is not glandular. The leaves are lanceolate 

arute, leathery in texture, and concave when young. The flowers are yellow. 

It is found lower down in company with Argyroxiphium sandwicense, or Silver- 
sword, Silene, ete. 

Raillardia Menziesii Gray 
Naenae 

(Plates 213, 214.) 

RAILLARDIA MENZIESII Gray Proc. Am. Acad. V. (1862) 133;—Mann Proce. Am. 
Acad, VII. eatey 176;—Wawra in Flora Pes, 79;—Hbd. Fl. Haw, Isl. (1888) 
228;—Hoffm. in Engl. et Prantl Pfizfam. IV, 5. (1889) 248;—Del Cast. Ill. Fl. 
Tis Mae, Pas. VI. (1890) 214, 

shrub or small tree, vr lagamg? rg and stout, or at lower elevation profusely branch- 

ing, densely a cinereo a rufous hispid not glandular pubescence; leaves 

ternate or ite, sessile, nalliptisal ieee g, or lanceolate, acuminate, entire, or faintly 

and remotely Seatiewints, coriaceous, 3 to 5 nerved, pepe ate when full grown, but retain- 

ing a fringe of stiff scabrous ciliae among the margins; heads = : m “a it s, few in a 
“el ra 

foliose raceme or panicle of 5 em or more, on pedicels of involv 

obeonical, or oblong, florets 2 to 25, but usually only 2 to 10, sae hs hacen saat a 

exserted; achenes glabrous or slightly hispid, ribbed. 

The typical Raillardia Menziesii Gray, (no. 8621 and 8546, in the Herbarium 

of the College of Hawaii) is a shrub with stiff stout branches and thick, fleshy 

leathery, ternate leaves, and occurs on and near the summit of Mt. Haleakala at 

an elevation of from 7000-10000 feet. At 6000 feet elevation, and in gulches 

at 7000 feet, above Ukulele, on the same mountain, there are quite a number of 

trees some of them 20 feet high and pictured on plate 214; the leaves are thinner, 

opposite, and approach more Raillardia linearis Gaud. In order to ascertain the 

identity of the tree, the writer sent several specimens of the species in question 

to the Gray Herbarium for comparison. In the absence of Prof. M. L. Fernald, 

Mr. E. W. Sinnott kindly compared the material, of which he writes as follows: 

‘“Of R. Menziesii we have but two sheets, one of them the type. Your speci- 

mens no. 8621 and 8546 (the latter from the summit of Mt. Haleakala with 

ternate leaves) are obviously typical R. Menziesii upon comparison. The other 

two, no. 8573 and 8590, (the latter a specimen from the tree figured on plate no. 

214) are probably referable to the same species, but seem to approach R. linearis 

Gaud. These two species are placed next each other by Dr. Gray, in his review 

of the genus in 1862.”’ 

The writer collected the typical R. linearis on the lava fields of Auahi, Kahi- 

kinui, southern slopes of Mt. Haleakala where it is a shrub 3 feet high at 2000 

feet elevation. At present it will be advisable to retain the tree in question 

under R. Menziesii rather than create a new species, until the vast Hawaiian 

composite material is thoroughly worked up. and monographed. 

HESPEROMANNIA A. Gray. 

s homogamous, all florets hermaphrodite and equa al. Involuere turbinate-cam- 

panulate, the bracts imbricate, in many rows, dry, thin, chartaceous to cor riaceous, the 
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PLATE 215. 

HESPEROMANNIA ARBORESC A; SCENS Gray 
Flowering and fruiting specimen; one-half natural size. 



Compositae. 

inner bracts longest, linear lanceolate, the outer ones short, ovate. me tae flat 
a deeply 5-cleft into linear acute straight lobes. Stamens 

affixed to the base of the corolla, the anthers long linear, united until fertilization, ex- 
serted. Style filiform, long eae shortly bi-dentate or entire. Achenes linear- oblong, 
d-angular, with several faces ribbed. Pappus of many pluri-seriate stiff and scabrous 
eapillary ‘bristles which are twice the length of the achene.—Trees or shrubs with very 
hard grained wood. Leaves alternate, penni-nerved, entire. Heads large and few in 
terminal clusters, or in the forks of the branches. Corolla brownish-yellow 

a co jo) 5 ° = i) 99 oO 4H oO ee = a ) Ra nm oe Oo B Qu oO ia] 

This most interesting Hawaiian genus consists of three species two of which 
become arborescent. The genus belongs to the tribe Mutisieae which is chiefly 
American, but especially occurring in the South American Andes. It has been 

called the Hawaiian Thistle tree. 

Hesperomannia arborescens Gray. 

(Plate 215.) 

oe ARBORESCENS Gray in Proc. Am. Acad. VI. —— 554;—H. ng 
in Proc. Am. Acad. Meek Boe 176;—Brigham in Mem. Soc. Nat 
a Bee (1868) 527. p. 20 in Flora (1873) 76;—Hbd. PL ‘Haw. Isl. rere 
232;—Del Cast. Ill. Fl. ne ar Paeif. VI. (1890) 215, 

Leaves glabrous, dark on both faces, thin chartaceous, or often somewhat fleshy in 

texture when fresh, and minutely pubescent with grayish hairlets when young, especially 

along the veins and midrib, obovate-oblong 12 to 34 em. long, 4 to 20 em wide, with 

reddish midrib and petiole, the latter 2 to 4 em; bluntly acuminate, erenate-dentate, often 

sub-entire; heads about 5 em high, 5 to 7 in a terminal cluster or cymose umbel on thick 

pedicels at about 10 to 14 mm; involuecre 2.5 em high, quite glabrous, its bracts in 4 to 7 

rows, corolla 24 to 30 mm, divided to the middle, anthers 8 to 10 mm, achenes glabrous, 

14 mm, linear-oblong, the tawny pappus twice that length. 

The first tree of this species was discovered by H. Mann, on the Island of 

Lanai on the highest ridge; Hillebrand writes that he saw about eight, four 

years later. Dr. R. C. L. Perkins who thoroughly explored the islands for in- 

sects, and consequently became familiar with the Hawaiian Flora to some extent, 

informed the writer that he saw 2 trees of this species on Lanai about 10 years 

ago. When exploring the Island of Lanai in the year 1910, from June to 

August, the writer failed to find even a sign of this tree anywhere on the island. 

However, large trees of apparently this species were found by C. N. Forbes in 

the Koolau Mts. on Oahu, and the writer found a tree about 20 feet in height on 

the lower slopes of Mt. Konahuanui, back of Honolulu, practically at the head of 

Pauoa Valley. Its leaves were exceedingly large, though the last terminal ones 

answered the deseription by Gray. It was in flower and fruit and is figured on 

plate 214. 

Mr. C. N. Forbes described a very interesting species from Kauai in the Wa- 

hiawa Mts. where it was collected by J. M. Lydgate. It has the habit of growth 

of a lobelia. The large flower-heads are on slender filiform pedicels. The 

leaves are entire. It was named by him H. Lydgatei Forbes. 
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ADDENDA. 

Descriptions of New Species other than Trees. 

Lobelioideae. 

Cyanea pilosa Gray. 

Var. densiflora Rock var. nov. 

Leaves oblong-obovate, same as in the species; somewhat fleshy, white or silvery under- 
homie dark oie above; the hirsute 10-16 flowered peduncle very short, pedicels hir- 

; flowers white or with purplish tinge; staminal column white abrous; anthers white, 
boaka the lower ones penicillate only; berry dark orange colored, 19-ribbed, crowned by 
the small linear calycine lobes, sparingly hispid. 

Hawaii :—Southern slopes of Mauna Loa in the forest back of Naalehu, Kau, 
in swampy jungle, terrestrial, elevation 4000 feet; flowering and fruiting Janu- 
ary 9, 1912; Rock no. 10001 in the Herbarium of the College of Hawaii. 

Var. glabrifolia Rock var. nov. 

Herbaceous, terrestrial, olde 9-10 dm high, the stem go sags ¢ — leaves elliptical 
rae acuminate at both ends, thin chartaceous, pale green abov underneath, 
18-28 ¢ em, on hirsute petioles of 214-3 em fa leave es my ee hispid underneath, 
old ones _ gluons Fie hispid along the midrib ar ns; flowers several on a hirsute 
pedunele of abou em, bracteate above the middle; cuavidels 6-10 mm long, filiform, sparingly hispid mae bibracteolate at the ba ase; bracteoles linear lanceolate, about 4 mm ong; calyx greenish, the ovarian portion 5 mm, the es ba nearly the same length 
4 mm); corolla greenish white, sparingly hispi id, 2 em ein staminal column glabrous, 

whitish, the anthers densely hirsute; berry glabrous, oblong atk orange, crowned by the 
calycine teeth; seeds light yellow 

Hawaii :—In dense swampy forest near Kilauea, elev. 3700 ft., but especially 
numerous in Mr. W. M. Giffard’s mountain lot, Kalanilehua ; eatede the fenced 
portion in the forest it is scarce owing to cattle which are etlawed to graze in 
portions of the forest. The plant is usually small and ean easily be over- 
looked, as it grows in dense shaded places, hidden under the numerous ferns 
and other foliage. Rock no. 8805, flowering and fruiting July, 1911; Type in 
College of Hawaii Herbarium. 

Var. Bondiana Rock var. nov. 

Plant about 8 dm high, terrestrial, stem hirsute; leaves short petiolate, coriaceous, vate oblong, glabrous phi covered with a soft light brown cp aig sop odontetir acuminate at both ends, 10-14 em x 3.5-5.5 em ; peduncles very short 3 m ew red, hirsute, as are the pedicels and calyx, the lobes of the latter of the forest leng rsa e ovarian portion, linear; (flower buds only) corolla purple, sparingly hispid; berry siaheoub yellow, globos 

Hawaii :—Mountains of Kohala, about 7 miles above Awini, near summit in 
exceedingly dense swampy forest, altitude about 5000 feet; flowerbuds and 
fruiting June, 1910. Rock, no. 8727 in the herbarium College of Hawaii, T. H. 
Named in honor of Dr. B. D. Bond of Kohala for many courtesies ee 

from him by the author. 
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Var. megacarpa Rock var. nov. 

Plant erect, oo ee hirsute, leaves large, obovate oblong, blunt at ong apex, 
narrowing sudden nly i a fleshy petiole of 5 em, with few sy ecinis ai hair 
sparingly his oh ca anal ne x 9.5-10.5 em; berries large, 22 mm in eaniter, 
globose, crowned by the broadly triangular 8 mm long calyx lobes iawen “ane mn). 

Hawaii:—Mts. of Kohala in swampy forest back of Waimea, along the 
Alakahi gorge, elev. 4200 ft. Only one plant observed; fruiting June, 1910, 

Rock no. 8728, in the herbarium, College of Hawaii, T. H. 

Cyanea Bishopii Rock sp. n. 
Cyanea beet somaa Hillebr, Fl. Haw. Isl. (1888) 264;—Drake Del Cast. Tl. Fl. 

ns..Mar, Pac. VII. (1892) 219, 

Plant eo cnueeeeies woody only at the base 10-14 dm high, rarely branching, leaves 
rile at th Ps obo aoa hehe hides pipet at ne Anais pieced tapering 
nto ee ci aa ae of ¢ ; leaves 20-30 em long, 4-7 ¢ e (measured at their 
wales t portion) soak A Ripa with weatiied whitish haiviete oe pabeneent under- 
neath especially along ins and midrib; inflorescence densely clustered along the 
stem, immediately rar a hace és,  adtandinas ce ae ee it 12-15 em; flowers numerous 
on a short hi rsute many bracte ate peduncle, ca mm in length; pedicels 5-6 mm when 
with flowers, 12 mm when with fruit, pibract ses mee the middle, bracteoles linear 
subulate ca 3 mm; Pipcke hirsute the subg] obose ovarian portion 6 mm 
long as the tube longer; corolla seater, somewhat curved, 3 em long, 4 mm wide, 
hirsute, pale spore or lilac with whitish streaks. lobes very short, 3-4 mm, retrorsely 
de ntate above, the dorsal slit extending one-third the length of the tube; staminal column 
sparing! y. hispi d, anthers densely covered with pete ae pale purplish hair, the lower ones 
only penicillate; berry ieee ee orange ca 8 n n diam., er rowned by the caly- 
cine lobes 

Maui:—Back of Lahaina, West Maui, 4000 ft. on the ridge overlooking Wai- 
luku, coll. by E. F. Bishop, Jan., 1871. Slopes of Haleakala, wet forest between 
Waikamoi and Honomanu gulch, along Kula pipe line trail in dense swampy 
jungle, elev. 4200 ft., west of Olinda, East Maui; fruiting October, 1910; Rock 

no. 8572; flowering May, 1911; Rock no. 8806, Herbarium, College of Hawaii. 

Cyanea stictophylla Rock sp. nov. 

Plant 2 m high, erect, not branching; leaves 20-30 em tre 4-4.5 em wide, linear 
Po bluntly acuminate at both ends, narrowing i into a petiole of 2.5-3 em, glabrous 
above and evenly punctate with glandular points, hirsute cadevacstk especially along 

the midrib and veins, with an undulate or irregularly notched ma rgin, peduncles ei 1-2.5 
em long, hirtellous, ‘practeate at the apex, usually 5-flowered, pedicels hirtellous 7-15 mm 

long, bibracteolate below the middle; calyx green puberulous, ovarian portion ov vole. caly- 

cine lobes triangular about 2 mm (flowers unknow fa} 

Hawaii:—Mts. of Kaiholena, in rain forest southern slopes of Mauna Loa, 

Kau, elevation 6000 ft., Jan., 1912; Rock no. 10055, shortly after flowering with 

immature fruits. Type in Herbarium, College of Hawaii. The plant belongs 

to the group to which Cyanea pilosa belongs, to which it is related. 

Cyanea aculeatiflora Rock sp. nov. 

Plant 3-7 m tall single stemmed or oceasionally branching not far above the ground, 

ieee ith leaf-sears = ally in the _ r half; leaves at the ends of erect nee 

large 40-60 em x 10- oak , thick and stiff, dark green above, lighter andesnenth, the mi k gr 
Trib as well as chs a iene fleshy petiole muricate; the upper side muricate at the 

angles of the hen nae ensely hispid underneath; inflorescence muricate pinion with 

aculeate tubercules; ‘arranged in cymes in the axils of the leaves, on a common peduncle of 
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about 8 em with large foliaceous bracts of 3-4 em, the net Bf he gee 1 to 1.5 em; 
calyx oblong, 2 em long ci oblong liner murieate ‘lobes 2.5 em; coroila dark purple, curved, muricate w es de Se bg he lobes bluish white, spreading ger ecns 
on the outside; staminal hides mn gla 8, purple, longer than the 5 em long tube, of the corolla, anthers dark purple _elabrous, ‘the two neh ees sty ie. dickenne: towards 
the shortly two-lobed hirsute s stigma; fruit unkn 

Maui :—Northwestern slopes of Faleakaly: in dense rain forest along streams 
or swampy ground, .terrestrial, from gem to Honomanu gorge, eley. 4000 
ft.; flowering Sept., 1910, Rock. no. 7913, type Herb., Board of Agriculture 
& Wavestey, T. H. It grows in company with Piermont arborescens, Cyanea 
hamatiflora, Tetraplasandra, ete.. The young plants are covered with spines 
throughout while the trunk of old ones is prickly only at the base. 

Cyanea hamatiflora Rock sp. 
3-4 m high, unarmed, glabrous, erect not eae leaves broadly lanceolate, benewhet acute, broadly sessile at the base 60-70 em long, 10-14 em wide, puberulous above, pubescent underneath, midrib thick fleshy red, irregularly serrate with callous teeth; flowers on short peduncles in the axils of the leaves under which they are hidden; bracts lanceolate acuminate with a prominent median nerve, pedicels 5-6 mm with linear lanceolate bracteoles at their base; calyx ovate, green, 1.5 em x 6-7 mm, lobes of irregular length e lower 

e an i ari 
hispid pein ee soni the two lower ones long penicillate. The whole inflorescence 
exudes seid resinous “lyase especially when with young flowerbuds, which adhere to the: ane in the Herbar 

Fruit obovate-oblong dark purplich- -red 10-12 ribbed, crowned by the long calycine lobes, 4 em long, 2.5 em wide, pur ple inside, seeds dark brown, shining, 

Maui:—Slopes of Mt. Haleakala, elev. 4000 ft. in dense rain forest, between 
Waikamoi and Honomanu. The plant is conspicuous by its broad sessile light 
green leaves, which stand out horizontally. It grows in company with Cyanea 
aculeatiflora, Clermontia arborescens, Cyrtandra sp., Phyllostegia, Stenogyne, ete. 

Rock n. 8514 flowering Sept., 1910; type in Herbarium, Board of Agriculture 
& Forestry, T. H. 

Cyanea Gayana Rock s>. nov. 
Trunk 1.5-3 m high, hardly woody, - ‘erect, stem smooth, not branching, (only when broken) foliose at the apex. leaves thick fleshy, ‘anseulats ae pened acuminate, denticulate, gradually narrowing into a margined petiole of m, ing it appear subsessile, the lower portion entire, dark green above aoe or iat veins and midrib bright red thick fleshy, lighter underneath, and covered with grayish pubescence; 

e from tri ari 

eaks, 3-4 ¢€ long by 4 mm wide, the diriat slit extending to the base; a minal column glabrous as well as the anthers, of en latter the two lower only penicillate; fruit ovoid of a glaucous ile about 2-1.5 (? 2) ¢ em long, crowned by the calycine teeth. 
Kauai :—Mountains back of Waimea, woods of Kaholuamano, elev. 4000 ft., 

along streams only, near Waialae and Waiakealoha on the high plateau in com- 
pany with numerous other Lobelioideae, Kadua, Cyrtandra, Hillebrandia, 
Clermontia Gaudichaudii, ete. Rock n. 2463, flowering March 10, 1909, and n. 
Sept., 1909, fruiting, (but fruits were lost, description of fruit from notes), 
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Rock, 1905, flowerbuds Oct. 20, 1911. Named in honor of Mr. Francis Gay of 
Kauai to whom the writer is greatly indebted for extended hospitality on Kauai, 
and without whose aid the writer would have been unable to make such a 
thorough botanical survey of that part of Kauai. 

Type in Herbarium, Board of Agriculture and Forestry, T. H. 

Cyanea rivularis Rock as n. 
hrub 4-5 em high, stem simple or branching at the base, leaf whorls at the end 

the tomentose branches; leaves linear oblong Panes scuminate at both ends, crenate ith Rene 
by 3-8 ¢ : ly 

velvety. tomentose underneath, pale; on ‘asec: thle oles of 4-8 inches; whole in- 
florescence tomentose including gee sa ac peduncle 4-8 em Jong, naked two-thirds 
of its len pa many flowered, the pedicels 1-1.5 em, ee ts eda subulate; calyx dark 
purplish green, its teeth sharply “ibiget. sella 3 em long, light pale to whitish bi 
dark ae blue streaks, velvety tomentose with short wake hairlets, ape dorsa 
slit extending one-third its length, curved with a knob in the bud showing the termina- 
tion of pce dorsal slit, lobes short; ingen column siahes ous, white, anthers bright blue, 
slightly pubestont at the base, only the two siti ones penicillate, oe lobes pubes- 
cent outside; berry dark bluish- eae abe ose n diameter, crowned by the caly- 
cine teeth, seeds whitish large, and somewhat ce pesca se 

Kauai:—Mts. above Waimea along streambeds at the high plateau only, elev. 
4200 ft. or more. The banks near the head of Waialae stream are covered 

with this species their palm-like stems gracefully waving in the wind. Also 

near Waiakealoha waterfalls (Rock no. 5365, Waiakealoha, Sept., 1909, 

flowering, and Waialea stream; Rock no. 9010 flowering and _ fruiting 

Oct 15, 1911). Abundant in company with Lobelia hypoleuca, Cyanea 

Gayana, ete. 

Cyanea atra Hbd. var. lobata Rock v. nov. 

rect single — with subentire and lobed leaves, = muricate, 6-7 em, leaves 
coriaceous, whe en not lobed the margin is almost fringed; bed iregularly hee but 

a tubereulate above, covered with os oivacents. tomentum underneath; 
a Re longer than the species, "3-4 em, many fl wered brac oe oh ctlets as in 

species; Pang 15- 18 m mm; calyx and corolla as in the species, oe staminal por bat and 

anthers glabro 

Maui:—Upper ditch trail leading from Ukulele, elevation 5000 ft. to Wai- 

kamoi gulch in dense rain forest. Only few plants observed, when in company 

with Mr. L. v. Tempsky of Makawao, (Rock no. 8537, flowering October, 1910). 

Clermontia multiflora var. micrantha Hbd. 

forma montana Rock f. n. 

A sh me 2-3 Paes many ai mg leaves smaller than in the variety, thick cori- 

aceous, veins and denticulate m s pink as is the petiole; flowers somewhat larger, 

pinkish- -purple, “ely he gla ey eon slightly a peduncle usually 2-flowered. 

berry 1.5 em or more long, not subglobose, but ovoid oblon 

Maui :—On the highest ridge leading to Pree West Maui Mountains, in 

swampy forest at an elevation of 4600 ft. Rock and Hammond, flowering and 

fruiting, August, 1910, no. 8179, in Herbarium, College of Hawaii. Differs 

from var. micrantha in the two-flowered peduncle and in the larger ovoid-oblong 

fruits. 
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Clermontia parviflora Gaud. var. calycina Rock vy. nov. 

shrub; leaves as in the species on somewhat longer petioles; flowers usually three 
on a | peduncle, calyx lobes sybulnte 5 mm long, corolla ‘larger than in the species, bluish 
gray, pubescent. 

Hawaii :—High plateau of Kohala Mts., back of Waimea along Alakahi ditch 
trail, elevation 4000 ft. (Rock no. 4793, flowering July 12, 1909 

The plant has decidedly the aspect of C. parviflora, but differs from it in its 
larger flowers and short calycine lobes. 

Clermontia Gaudichaudii Hhbd. 

Var. y singuliflora Rock v. nov. 

rub 1.5-2 m high, glabrous throughout, leaves coriaceous, ccarser dentate, veins As arse? : 
dark Pani nent, flowers somewhat larger. single on long pedicels; calyx-lobes dentate, 
anthers glabrous, the lower ones penicillate. 

Hawaii :—Not uncommon on the northern slope of Mauna Kea, Hamakua, on 
trees, usually Cheirodendron or Cibotium, upper forest of Paauhau No. 1, (Rock 
no. 3252, flowering June 1909). 

Differs from the species in its single flowers and long pedicels. 

512 



INDEX TO THE SCIENTIFIC NAMES OF INDIGENOUS > TREES. 

All adopted genera, with their species, are preceded by an asterisk, while 
generic synonyms are without such. 
book as new, are in bold type. 
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ERRATA. 

Page 76, line 28, and page 79, line 15, for Styphelia imbricata read Styphelia 
Grayana. 

Page 97, line 3 from bottom, for Gynopogon oliviformis read Aly.xia olivaeformis. 
Pages 100, 162, 163, for longifolia read longifolium. 
Page 191, line 10, for monosperum read monospermum. 
Page 225, line 10, for Waileale read Waialeale. 

Page 231, line 7, for Wawreana read Wawraeana. 
Page 242, line 7 from bottom, and page 243, line 5, should read macrophyllum. 
Page 242, line 9 from bottom, should read pallidum. 
Page 243, line 13, for sessilifolia read sessilifolium. 

Page 252, for Mehane read Mehame. 
Page 285, lines 36 and 38, for Zizphoides read Zizyphoides. 
Page 295, lines 19 and 35, for Kokia read Kokio. 
Page 347, line 35, for 8 read e. 
Page 366, line 7 from bottom, for Olelo read Ohelo. 
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